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ABSTRACT
SAMPLING THE LOCAL FARE: FISHES AT THE SAM ISRAEL HOUSE PIT SITE
(45GR76), SOAP LAKE, WASHINGTON
by
Adam Joseph Frugé
June 2020
The Sam Israel site is a precontact archaeological complex with numerous fish
bones at the north end of Soap Lake, Washington. Excavated in 1976, the fish remains
recovered from there were never fully analyzed prior to this research. Since this inland
Columbia Plateau site had thousands of fish bones, it contained untapped potential for our
understanding of ancient local fish procurement. As such, I conducted a detailed analysis
of 2,862 fish bone specimens from the Sam Israel House Pit locus to: study a larger
sample of fish bones in greater detail than was done before; compare the distribution of
fishes by taxon and skeletal parts (including comparisons of density-mediated attrition)
between areas of the house pit and the field recovery methods used; compare my findings
with other local sites; and to prepare the collection for future studies. My study, of
roughly half the fish remains recovered from the house pit, resulted in the identification
of five species of fish (tui chub, bridgelip sucker, largescale sucker, longnose sucker, and
Chinook salmon). Order Cypriniformes (sucker and minnow) bones outnumber Family
Salmonidae (salmon/trout) bones (64%/36%) at the site, and sucker specimens
outnumber minnows (81%/19%). The majority of specimens were broken (2,615/2,862,
iii

91.3%), but only a few showed definitive modification: cutmarks (n=1), crushing (n=2),
and burning (n=7). None showed signs of carnivore or raptor modification such as
adhering pellet material or digestive rounding. I compared my fish to a sample of ten
other Plateau sites (three inland and seven riverine) with fish, finding a larger proportion
of cypriniform fish remains to salmon at inland locations compared with sites on the
Columbia River. I found evidence supporting the idea of local cypriniform fish catch
from the lower Grand Coulee. My results show that ¼” dry screening recovered fewer
cypriniform fish vertebrae and pharyngeal bones compared to flotation. Additionally, I
obtained three new radiocarbon dates that show an age range of 1455-1656 cal AD for
the site, and submitted five salmonid specimens for genetic analysis, which led to the
identification of the Chinook salmon.
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CHAPTER I
INTRODUCTION

The list of scientific publications concerning the understanding and interpretation
of traditional native fishing practices in the Columbia River Basin is extensive, beginning
with the ethnographic accounts of Lewis and Clark during the early 19th century and
continuing to the present day as the result of archaeological and ethnographic research
(Butler 2004; Butler and Campbell 2004; Campbell and Butler 2010; Hunn 1990; Ray
1933). However, most of this work has focused on the procurement of anadromous fish
(e.g., salmon) and has been centered around prominent fishing locations on the major
rivers of the region (e.g., Ames et al. 1998; Butler and O’Connor 2004), resulting in a
paucity of studies of fish remains from smaller sites inland, away from the main
waterways. There is particularly a lack of research of fish assemblages on lakeshores,
with those on alkaline lakes that do not currently support fish populations being even
more scarce. As such, it is difficult to interpret the degree to which indigenous
communities on the Columbia Plateau may have developed adaptations to gathering
resources in a variety of lacustrine settings away from the rivers. Additionally, precontact
butchery of fish in Eastern Washington is currently an underreported topic (Galm
2006:6.4).
While fish remains are not uncommon at archaeological sites in Eastern
Washington, it is often the case that they have not been described in much detail. Fish
assemblages were not routinely analyzed prior to the mid-1980s (Butler and Campbell
1

2004:329-330). Even then, analyses rarely were to species level. For example, Livingston
(1985:366) identified the fish remains of the Chief Joseph Reservoir project only to
family, noting that “[i]nadequate comparative collections precluded more specific
identification of fish remains.” A similar approach was taken for two sites on highly
alkaline Soap Lake with fish identifications attempted on only a portion of these sites,
and only to the family level (Olson 1997). According to Schalk (1983:105), the
interpretation of catostomid remains in archaeological sites without identifications to the
level of species is difficult due to the variation in the spawning habitats preferred by each.
Clearly, more specific identifications of fish taxa present, as well as documentation of
fish skeletal part distribution and butchery, would greatly enhance our knowledge of such
sites.

Purpose
The Sam Israel (45GR76) and Smokiam (45GR75) fish assemblages are curated
at Central Washington University (CWU) and were good candidates for addressing these
data gaps. Excavated in the summer of 1976 by field school students and volunteers from
Central Washington State College (now CWU), both sites are in just such an inland
lacustrine location with a large precontact fish component that invites further study. Of
additional intrigue is more specifically the location of these sites on Soap Lake in Grant
County, Washington, which today is hyperalkaline and supports no fish (Walker 1974;
Wolcott 1973).
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A report on the fieldwork at these sites was completed under contract by
Northwest Archaeological Associates (NWAA) in 1997 (Miss 1997). The Sam Israel site
was excavated in three distinct locales, each with a preliminary faunal count prior to
analysis (Miss 1997): the Sam Israel Mesa (number of identified specimens (NISP) =
3,266), House Pit (34,251 NISP), and Campsite (3,000+ NISP). The Smokiam site was
excavated in two locales (Miss 1997): the Smokiam Mesa (15,067 NISP) and House Pit
(5,979 NISP). The 1997 report included faunal analysis of a limited portion of each of the
five locales at these two sites (Olson 1997), but the remainder of these faunal
assemblages has never been analyzed. The 2,141 individual fish specimens that were
analyzed during the NWAA project were identified only to family level and not evaluated
for skeletal parts or butchery. Considering this, my own analysis focusing on a larger
sample of ~3,000 fish specimens was likely to be productive. For example, multiple fish
specimens were observed early during my cataloging bearing cut marks from human
processing (confirmed by Dr. Lubinski), indicating there may be additional examples of
fish showing direct human modification within the SIHP assemblage.
For my thesis research, I set out to address the existing data gaps in study of nonriverine fish assemblages, fish butchery, and species identification in the region, to
determine if this large, inland/coulee fish assemblage is dominated by minnows and
suckers rather than salmon, and attempt to determine if the fish could have been caught
locally in now hyperalkaline Soap Lake. To do this, I performed a comprehensive
analysis of a sample of at least 3,000 fish remains from the Sam Israel House Pit locale
(SIHP), as it was likely to yield the most useful data. I selected SIHP because of its better
3

provenience information from the 1976 excavation, and a more well-organized faunal
assemblage compared to the Sam Israel campsite and mesa, or either of the two Smokiam
locales. Because only one radiocarbon date (obtained from charcoal) was available from
SIHP, I also submitted three additional carbon samples using mammal cortical bone from
the SIHP faunal assemblage to refine that date. To help identify salmonid fish at SIHP, I
submitted five salmon bone specimens for DNA analysis.
Beyond this lab analysis, the SIHP assemblage presented opportunities to address
important ideas raised by other studies in the Pacific Northwest. Since suckers dominated
the faunal sample analyzed in 1991, a comparison of the taxonomic proportions and
skeletal parts in my sample to other archaeological fish sites along the Columbia River
and at inland Columbia Plateau locations has helped to contextualize my results and their
position within the prehistory of the Plateau. Additionally, this site was used to help
support and refine the arguments made by Lubinski and Partlow (2012) regarding local
fish catch on the Columbia Plateau using their criteria (ethnohistory, setting, fish
biological requirements, and skeletal parts). These topics are explored more thoroughly in
the following thesis.

Significance
The culmination of my thesis work has resulted in a much better understanding of
the fishing activities that took place at the SIHP. The entire fish sample was sorted and
cataloged separately from the rest of the SIHP faunal remains, facilitating future analyses.
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Fish were identified to a more precise level than family through access to a modern
comparative osteological collection.
The refined quantification of fish remains resulting from my analysis allowed for
better regional comparisons of taxonomic proportions using SIHP, and the first
examination of cypriniform fish skeletal parts at the house pit. This analysis completes
research of a significant fish component that was excavated 44 years ago. Additionally,
the acquisition of new radiocarbon dates has given the fishing activities at SIHP a firmer
temporal position on the Columbia Plateau.
The results of my thesis are already helping add to our knowledge of fish
subsistence and its role in the cultural ecology of the precontact mid-Columbia Plateau.
My advisor and committee chair, Dr. Pat Lubinski, has already cited this thesis in a
recently published journal article on the distribution of minnows in the Columbia River
Basin (Lubinski and Scholz 2020).
This research project benefits future zooarchaeological investigations on the
Columbia Plateau, especially those concerned with fish procurement. My efforts to
document and describe the characteristics of different cypriniform fish bones as part of
this thesis will hopefully be a valuable reference to future fish archaeologists and
biologists. My results will also be useful for understanding historic fish populations on
the Plateau. The five salmonid specimens that were submitted for DNA analysis are a
first for this geographic region and will be crucial to identifying which species were
being utilized as well as their past distribution on the mid-Columbia Plateau. My hope is
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this work will inspire future genetic analyses of Plateau fish, including salmon, suckers,
and minnows.

Organization of Thesis
Chapter II of this thesis is a literature review of precontact fish procurement on
the Columbia Plateau. Chapter III is an overview of the environmental and cultural
context of the Sam Israel House Pit, as well as previous investigations of the site and
artifact assemblage. In Chapter IV, I outline the methods used during this faunal analysis,
and for the calibration of new radiocarbon dates and acquisition of genetic data. The
results of my research are presented in Chapter V, followed by discussion and
conclusions of these results in Chapter VI.
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CHAPTER II
PRECONTACT FISHING IN EASTERN WASHINGTON

Biological Background on Fishes

A variety of freshwater fish genera from many families are native to the Columbia
Plateau region (Wydoski and Whitney 2003; Scholz 2014). Fishes native to the central
Columbia Plateau in eastern Washington are listed in Table 2.01. These species are those
possible in the region around the SIHP site and likely to be present in the faunal
assemblage, considered the “possibilities list” for this project (see Wolverton 2013). The
list includes 8 orders and 9 families, but the most likely of these to occur at SIHP based
on prior faunal analyses in the region (Butler and O’Conner 2004) and fish size are the
Order Salmoniformes (Family Salmonidae [salmon, trout, and kin]) and Order
Cypriniformes (Family Cyprinidae [minnows] and Catostomidae [suckers]).
The Family Salmonidae includes both anadromous and resident species,
anadromous salmonids being those that spend a portion of their life cycle in saltwater,
returning inland annually to their natal rivers to reproduce, while resident salmonids by
contrast never leave inland freshwater environments during their life cycles (Wydoski
and Whitney 2003:48). Anadromous salmon species which annually access the Plateau
interior from the Pacific Ocean via the Columbia River include Coho, Sockeye and
Chinook salmon (Oncorhynchus kisutch, O. nerka, and O. tshawytscha), as well as
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Table 2.01 Habitat Locations and Spawning Seasons of Mid-Columbia Plateaua Fish Taxa
Taxonb
Habitat Location (referencesc)
Spawning Season (referencesc)
FAMILY
ACIPENSERIDAE
Acipenser transmontanus
(White sturgeon)

(sturgeons)
Columbia and Snake R. main
stems (1,2)

spring to summer (1,2)

FAMILY
CATOSTOMIDAE

(suckers)

Catostomus catostomus
(Longnose sucker)

Columbia R., cold-water
tributaries and lakes (1,3)

spring to early summer (1,2)

Catostomus columbianus
(Bridgelip sucker)

Columbia R. and its tributaries
(1,2)

spring to early summer (1,2)

Catostomus macrocheilus
(Largescale sucker)

Columbia R., Spokane R.,
tributaries and lakes (1,2)

spring to early summer (1,2)

Catostomus platyrhynchus
(Mountain sucker)

Columbia, Palouse, and Yakima
R., lakes, streams (1)

spring (1)

FAMILY COTTIDAE

(sculpins)

Cottus spp.
(sculpins)

Columbia R., its tributary streams
and lakes (1)

FAMILY CYPRINIDAE

(minnows)

Acrocheilus alutaceus
(Chiselmouth)

Columbia R. mainstem, Crab Cr.,
tributaries (1,2)

spring to summer (1,2)

Couesius plumbeus
(Lake chub)

Columbia R., tributaries, primarily
lakes (1)

spring to early summer (1)

Mylocheilus caurinus
(Peamouth)

Columbia and Snake R., lakes,
streams (1,2)

late spring to early summer (1)

Ptycocheilus oregonensis
(Northern pikeminnow)

Columbia R., lakes, streams (1,2)

late spring to summer (1,2)

Rhinichthys spp.
(daces)

Columbia, Snake, Yakima and
Spokane R., Rock and Crab
Cr., other streams, lakes (1,2)

spring to summer (1,2)

Richardsonius balteatus
(Redside shiner)

Columbia, Snake, and Yakima R.,
tributaries, lakes, ponds,
springs (1)

spring to early summer (1)

Siphateles bicolor
(Tui chub)

Columbia R., lakes, streams (1,2)

spring to early summer (1,2)

FAMILY GADIDAE

(cods)

Lota lota
(Burbot)

Columbia R. and deep lakes incl.
Banks, Chelan, Roosevelt,
Rufus Woods (1,4)
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winter to early summer (1)

late winter to early spring (1,4)

Table 2.01 Habitat Locations and Spawning Seasons of Mid-Columbia Plateaua Fish Taxa (continued)
Taxonb
Habitat Location (referencesc)
Spawning Season (referencesc)
FAMILY
GASTEROSTEIDAE

(sticklebacks)

Gasterosteus aculteatus
(Three-spine stickleback)

Columbia R., tributaries, lakes
(1,4)

FAMILY PERCOPSIDAE

(trout-perches)

Percopsis transmontana
(Sandroller)

Columbia, Yakima, and Snake R.
(1,4)

FAMILY
PETROMYZONTIDAE

(lampreys)

Lampetra tridentata
(Pacific lamprey)

Columbia, Snake, and Yakima R.,
tributaries (1,2)

FAMILY SALMONIDAE

(salmon and trout)

Oncorhynchus kisutch
(Coho salmon)

Columbia R. and tributaries (1,2)

late summer to winter (1,3)

Oncorhynchus nerka
(Sockeye salmon)

Columbia R., tributaries, lakes
(1,2)

summer to fall (1,3)

Oncorhynchus tshawytscha
(Chinook salmon)

Columbia R. and tributaries (1,2)

spring to fall (1,3)

Oncorhynchus mykiss
(Steelhead/rainbow trout)

Columbia R. and tributaries (1,2)

year-round (mostly spring to
summer) (1,3)

Prosopium williamsoni
(Mountain whitefish)

Coldwater rivers, lakes and
streams of Columbia R. system
(1,3)

fall to winter (1)

late spring to late summer (1)

early to mid-summer (1,4)

spring to summer (1,2)

Salvelinus confluentus
Columbia, Yakima, Snake, and
summer to early winter (1)
(Bull trout)
Wenatchee R., tributaries (1,3)
a
Columbia Plateau in central Washington State
b
in alphabetical order by family. Taxonomic and common names are as listed in the online Integrated
Taxonomic Information System (2020).
c
references are as follows: 1= Wydoski and Whitney (2003), 2= Scholz (2014b), 3= Scholz (2014c), 4=
Scholz (2014d)

steelhead trout (Oncorhynchus mykiss) (Wydoski and Whitney 2003). The largest of
these species, Chinook salmon, may reach a total length (TL) of 150 cm or more
(Wydoski and Whitney 2003:83-84). Photographs of these three salmon species are
shown in Figure 2.01. Salmonid species that are resident to the Columbia Plateau yearround include rainbow trout (the resident form of Oncorhynchus mykiss, TL up to 120
9

cm) and members of other genera, such as bull trout (Salvelinus confluentus, TL up to 88
cm) and mountain whitefish (Prosopium williamsoni, TL up to 55 cm), which are also
found in the Columbia River and its tributaries (Wydoski and Whitney 2003). Trout and
whitefish are illustrated in Figure 2.02.
The Order Cypriniformes is composed of two families: Catostomidae (suckers)
and Cyprinidae (minnows). The four sucker species native to the region are illustrated in
Figure 2.03. Largescale sucker (Catostomus macrocheilus, TL up to 61 cm) predominates
in the Columbia River system compared to other catostomids (Wydoski and Whitney
2003:146-147), and is common in the main stem, Spokane River, and Lake Roosevelt.
Bridgelip suckers (Catostomus columbianus, TL up to 54 cm) are more prevalent in
smaller tributary streams, including the Crab Creek drainage, than are largescale or
longnose suckers (Scholz 2014b:797). The largest catostomid native to the Plateau region
is the longnose sucker (Catostomus catostomus, TL up to 63.5 cm), a species that ranges
across North America and prefers cold-water lakes and streams (Wydoski and Whitney
2003:143). In Washington state, longnose suckers are found mainly within these habitats
in the Columbia and Spokane River drainages, and in the northern reaches of the river
main stems (Wydoski and Whitney:143). Longnose sucker is not currently known from
the Crab Creek drainage (Scholz 2014b:792) but has been identified at the 45GR144
archaeological site (Fitzpatrick 2019:59), which is near SIHP. A fourth species, the
smaller mountain sucker (Catostomus platyrhynchus, TL up to 23 cm), inhabits cold
mountain streams as well as lakes and the Columbia, Palouse, Yakima, and Wenatchee
Rivers in Washington state, though with an overall smaller range than the other three
10

Figure 2.01 Photographs of salmon species native to the region (not to scale). Each species is shown in side
view. Top: Coho salmon, Oncorhynchus kisutch, above left inset showing non-spawning colors, above right
inset showing detail of head and mouth (Scholz 2014c:Figure 16.23), center: Sockeye salmon,
Oncorhynchus nerka (Scholz 2014c:Figure 16.31), bottom: Chinook salmon, Oncorhynchus tshawytscha,
above left inset showing detail of open mouth, above right inset showing pattern variations on caudal fin
(Scholz 2014c:Figure 16.33).
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Figure 2.02 Photographs of other salmonid fish native to the region (not to scale). Each genus is shown in
side view. Top: Rainbow or steelhead trout, Oncorhynchus mykiss (Scholz 2014c: Figure 16.29), center: Bull
trout, Salvelinus confluentus (Scholz 2014c: Figure 16.43), bottom: Mountain whitefish, Prosopium
williamsoni, bottom left inset showing ventral view of mouth (Scholz 2014c: Figure 15.8).

12

Figure 2.03. Photographs of the four sucker species native to the region (not to scale). Each species is
shown with ventral view of mouth to left and side view to right. Top: Largescale sucker, Catostomus
macrocheilus (Scholz 2014b:Figure 11.17), 2nd from top: Bridgelip sucker, Catostomus columbianus
(Scholz 2014b:Figure 11.15), 2nd from bottom: Longnose sucker, Catostomus catostomus (Scholz
2014b:Figure 11.13), bottom: Mountain sucker, Catostomus platyrhynchus (Scholz 2014b:Figure 11.19).
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native suckers (Scholz 2014b:822; Wydoski and Whitney 2003:150). Presently, mountain
sucker is a species known to be in decline in the Yakima River drainage (Scholz
2014b:822).
The Family Cyprinidae (minnows) is represented within the Columbia River
drainage by multiple resident genera. The largest of these is the northern pikeminnow
(Ptycocheilus oregonensis), a predator of other fish which can attain a total length of up
to 55 cm (Wydoski and Whitney 2003:133). Pikeminnow are known to hybridize with the
smaller chiselmouth (Acrocheilus alutaceus, TL up to 32 cm) where their ranges overlap
in Washington (Wydoski and Whitney 2003:118). Another cyprinid, the Peamouth
(Mylocheilus caurinus, TL up to 37 cm) feeds on mostly invertebrate prey within the
Columbia River and its tributary streams (Wydoski and Whitney 2003:129). Other
cyprinid fish endemic to the Columbia Plateau include redside shiner (Richardsonius
balteatus, TL up to 18 cm), lake chub (Couesius plumbeus, TL up to 22 cm), and several
species of dace (Rhinichthys spp., TL up to 16 cm, Wydoski and Whitney 2003). Tui
chub (Siphateles bicolor, TL up to 40 cm), an alkali lake-tolerant minnow species, is at
present poorly understood in Eastern Washington (Scholz 2014b:619; 636; Wydoski and
Whitney 2003:127). Minnow genera resident to the region are illustrated in Figures 2.04
and 2.05.
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Figure 2.04. Photographs of three minnow genera native to the region (not to scale). Each genus is shown
in side view. Top: Northern pikeminnow, Ptycocheilus oregonensis (Scholz 2014b:Figure 10.24). Middle:
Peamouth, Mylocheilus caurinus, top left inset showing mouth detail (Scholz 2014b:Figure 10.18). Bottom:
Chiselmouth, Acrocheilus alutaceus, bottom left inset showing mouth detail (Scholz 2014b:Figure 10.8).
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Figure 2.05. Photographs of other minnow genera native to the region (not to scale). Each genus is shown
in side view. Top: Redside shiner, Richardsonius balteatus (Scholz 2014b:Figure 10.32). 2nd from top:
Speckled dace, Rhinichthys osculus, inset showing color variation (Scholz 2014b:Figure 10.30). 2nd from
bottom: Lake chub, Couesius plumbeus (Scholz 2014b:Figure 10.12). Bottom: Tui chub, Siphateles bicolor
(Scholz 2014b:Figure 10.16).
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Other fishes endemic to the Columbia River drainage are shown in Figure 2.06.
These include the trout-perches (Family Percopsidae), which are represented by the
sandroller (Percopsis transmontana, TL up to 10 cm), the sculpins (Family Cottidae),
with multiple resident species of the genus Cottus (TL up to 15 cm) in the region, as well
as larger fish like cods (Family Gadidae) which are represented in freshwater by Burbot
(Lota lota, TL up to 86 cm) in deep river and lake habitats on the Columbia Plateau
(Wydoski and Whitney 2003:164;171;198). The three-spine stickleback (Gasterosteus
aculeatus, TL up to 10 cm) is the single native representative of the Family
Gasterosteidae on the Plateau (Wydoski and Whitney 2003:167-168). By far the largest
fish to be found in the waterways of the Plateau interior is the white sturgeon (Acipenser
transmontanus, TL up to 600 cm), which is a member of the Family Acipenseridae; an
ancient, primitive family that is not directly related to the ancestry of the other bony fish
native to the region (Wydoski and Whitney 2003:42; Scholz 2014b:576-577). Of even
more distant relation to other Plateau fish are the lampreys (Family Petromyzontidae).
These are cartilaginous, parasitic, eel-like agnathan (jawless) fish that are of a basal
evolutionary line altogether separate from the jawed vertebrates (Smith and Butler
2008:132). The present range of one species, the Pacific lamprey (Lampetra tridentata,
TL up to 76 cm), extends well into the mid-Columbia River (Wydoski and Whitney
2003:34).
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Figure 2.06. Photographs of representative species of some other fish families native to the region (not to
scale). Each genus is shown in side view. Top: Sandroller, Percopsis transmontana (Scholz 2014d:Figure
18.3). 2nd from top: Torrent sculpin, Cottus rhotheus (Scholz 2014d:Figure 22.14). 2nd from bottom: White
sturgeon, Acipenser transmontanus (Scholz 2014b:Figure 8.8). Bottom: Pacific lamprey, Lampetra
tridentata (Scholz 2014b:Figure 7.9).
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Cultural Background on Fishes
From among this wide variety of native fishes, several families are known to have
been utilized to some extent by indigenous communities across the Columbia Plateau
over the millennia. Archaeological evidence from sites along the lower end of the midColumbia River, such as the Dalles Roadcut site (35WS8) in Wasco County, Oregon,
suggests people have been fishing along the Columbia River for over 9,000 years (Butler
and O’Conner 2004). In the southeast of the Columbia Plateau, the well-known and
similarly aged Marmes Rockshelter site (45FR50) in Franklin County, Washington,
located near the confluence of the Snake and Palouse Rivers, also exhibits abundant
evidence of prehistoric fish procurement (Butler 2004b; Hackenberger et al. 2009).
While the evidence is clear, it is noteworthy that the faunal report on the Marmes
Rockshelter identified less than 700 pieces of fish bone from a habitation area with such a
long history of occupation (Butler 2004b). However, that is not to discount the record of
fishing on the Plateau that is preserved at 45FR50. Altogether, fish remains are the third
most common group of animals found at late-period archaeological sites located on major
waterways of the Columbia Plateau (Ames et al. 1998:112), which attests to their
continued importance as a resource since the early Holocene and into recent times.
Ethnographic reports of local fishing and archaeological sites that have identified fish
remains in the vicinity of 45GR76 on the Columbia Plateau are summarized in Table 2.02
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Table 2.02 Exploited Fish Known from Ethnography and Archaeology on the Mid-Columbia Plateau
Used in ethnographyb
a
Taxon
(referencesc)
Identified at sites (referencesc)
FAMILY
ACIPENSERIDAE

sturgeons

Acipenser transmontanus
(White sturgeon)

Interior Salishan,
Sahaptin (1,4)

No positive identifications

Acipenser sp.
(sturgeons)

Interior Salishan,
Sahaptin (3,6,7,8)

45FR50 (13)

FAMILY
CATOSTOMIDAE

suckers

Catostomus catostomus
(Longnose sucker)

Interior Salishan,
Sahaptin (1,2,6)

45GR16, 45GR144, 45KT234 (2,3)

Catostomus macrocheilus
(Largescale sucker)

Sahaptin (1,3,15)

45FR50, 45KT12, 45KT13, 45KT301,
45KT1975 (5,11,12,13)

Catostomus columbianus
(Bridgelip sucker)

Sahaptin (1,3,15)

45FR50, 45KT301 (11,13)

Catostomus sp.
(suckers)

Interior Salishan,
Sahaptin
(1,3,4,6,7,8,11)

45DO285, 45DO326, 45DO372
45GR16, 45GR144, 45KT13,
45KT234, 45KT301, 45KT1975
(2,10,11,12,14)

FAMILY CYPRINIDAE

minnows

Acrocheilus alutaceus
(Chiselmouth)

Interior Salishan,
Sahaptin (1,3,15)

45FR50 (13)

Mylocheilus caurinus
(Peamouth)

Interior Salishan,
Sahaptin (1,3,4,15)

45FR50, 45KT301, 45KT1975
(4,11,13)

Ptycocheilus oregonensis
(Northern pikeminnow)

Sahaptin (1,3,15)

45FR50, 45GR144, 45KT12, 45KT301
(2,11,12,13)

Rhinichthys sp.
(dace)

Sahaptin (1,3)

45FR50 (13)

Siphateles bicolor
(Tui chub)

Not referenced

45GR144 (2)

Cyprinids/minnows/”chubbs”

Interior Salishan
(4,15)

45DO372, 45KT13, 45GR2 (2,12,14)

Richardsonius balteatus
(Redside shiner)

Sahaptin (1,3,15)

45FR50 (13)

FAMILY GADIDAE

cods

Lota lota
(Burbot)

Interior Salishan (8)
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No positive identifications

Table 2.02 Exploited Fish Known from Ethnography and Archaeology on the Mid-Columbia Plateau
(continued)
Used in ethnographyb
a
Taxon
(referencesc)
Identified at sites (referencesc)
FAMILY
PETROMYZONTIDAE

lampreys

Lampetra sp.
(lampreys)

Interior Salishan,
Sahaptin (1,3,4,7,8,15)

FAMILY SALMONIDAE

salmon and trout

Oncorhynchus kisutch
(Coho salmon)

Interior Salishan,
Sahaptin (1,3,4,6,7)

No positive identifications

Oncorhynchus nerka
(Sockeye salmon)

Interior Salishan,
Sahaptin (1,3,4,6,7,8)

No positive identifications

Oncorhynchus tshawytscha
(Chinook salmon)

Interior Salishan,
Sahaptin (1,3,4,6,7,8)

45DO285, 45DO326, 45GR445 (9,10)

Oncorhynchus mykiss
(Steelhead or rainbow trout)

Interior Salishan,
Sahaptin (1,3,4,6,7,8)

No positive identifications

Oncorhynchus sp.
(salmon or trout)

Interior Salishan,
Sahaptin (1,3,4,6,7,8)

45DO285, 45DO326, 45DO372,
45FR50, 45KT12, 45KT13, 45KT301,
45KT1975, 45GR2 (2,5,10,11,12,13)

Prosopium williamsoni
(Mountain whitefish)

Sahaptin (1,3)

45FR50 (13)

No positive identifications

Prosopium sp.
Interior Salishan
45DO372 (14)
(whitefish)
(4,8,15)
a
in alphabetical order by family
b
grouped by language family, with Interior Salishan including Sanpoil, Nespelem, and Moses
Columbia/Sinkayuse, and Sahaptin including Yakama and Wanapum
c
references are as follows: 1= Hunn (1980), 2= Fitzpatrick (2019), 3= Hunn (1990), 4= Ray (1933), 5=
Lubinski (2014), 6= Schuster (1998), 7= Miller (1998), 8= Kennedy and Bouchard (1998), 9= Galm
(2006), 10= Campbell (1985), 11= Lubinski and Partlow (2012), 12= Johnson (2018), 13= Butler
(2004b), 14= Moura (1986), 15= Hunn and French (1998)

Prominent among native Plateau fish is the well-known Family Salmonidae.
Indeed, so much existing literature is focused on these fish that the term “salmonopia”
was coined over 15 years ago to describe what is a tendency for researchers in the
Northwest to focus on salmon procurement, while ignoring other important food sources
(Monks 1987:119). Important members of the Family Salmonidae include the four
anadromous species (Oncorhynchus tshawytscha, O. nerka, O. kisutch, and O. mykiss)
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and three species of resident fishes. Resident trout (Oncorhynchus mykiss or Salvelinus
confluentus) were caught in mountain streams, and during the winter months mountain
whitefish (Prosopium williamsoni) were caught from beneath the river ice on the
Columbia as one of the few available fresh riverine resources (Hunn 1990:163; Hunn and
French 1998:382).
Intensive salmon procurement along the upper and lower reaches of the Columbia
River is well known from traditional fishing stations such as Kettle Falls in Washington
state and Celilo Falls on the Washington-Oregon border (Hunn and French 1998;
Hutchison and Hall 2019). Located further west of Celilo Falls on the Columbia River is
the Dalles Roadcut site, from which over 250,000 archaeological salmon bone specimens
have been recovered (Butler and O’Connor 2004). Within the interior of the Columbia
Plateau closer to the SIHP site, Salish speaking tribes such as the Sanpoil and Nespelem
manufactured a toolkit of implements for catching salmon and other fish in the early 20th
century, including spears, dip nets, seines, and woven traps (Ray 1933). A similar range
of fishing implements was also employed by Sahaptin speakers like the Wanapum and
Yakama bands (Schuster 1998:331). Precontact trade in salmon on the Plateau was
extensive (e.g., Stern 1998), but there is apparently “no record of trade in suckers and
minnows” (Lubinski and Partlow 2012:236) in this region. And yet the archaeological
and ethnographic records of the mid-Columbia River clearly show that salmon were not
utilized to the exclusion of all other groups of fish (see Table 2.02). Overall, considering
the range of fish diversity found in the ethnographic and archaeological record of the
mid-Columbia Plateau region, and the prevailing “salmonopic” perspective given by
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some archaeological studies, the significance of local cypriniform fish resources begs to
be taken out from under salmon’s wide shadow and addressed more fully.
It is well documented that sucker fish, particularly two species — the largescale
(Catostomus macrocheilus) and bridgelip (C. columbianus) — were integral parts of the
lower and mid-Columbia River diet during precontact times, and were still prized by
Salishan and Sahaptin-speaking peoples living on the Plateau throughout the twentieth
century to nearly the same level as salmon (Hunn 1980; 1990; Ames et al. 1998; Butler
2004a; Ray 1933). Longnose sucker (C. catostomus) was a third commonly exploited
species, and the remains of these three catostomids have been positively identified at
multiple archaeological sites on the mid-Columbia Plateau (Table 2.02). The
characteristic cranial bones of sucker fish earned them a place within Sahaptin mythology
(Hunn 1990:158-159), and their presence within local oral tradition is indicative of the
importance of catostomids to some early Columbia Plateau cultures. A sample of
catostomid cranial elements commonly used in storytelling is shown in Figure 2.07.
Suckers tend to aggregate during the spawning season in the spring and early
summer on the Plateau, when they are commonly found in tributary streams. This would
have been the most ideal season for people to catch them (Schalk et al. 1983:105).
Historical documentation from the Lewis and Clark Expedition records the spring season
procurement of suckers in large numbers by indigenous people living along the mid- and
lower Columbia River in April 1806 (Dauble 2016:34). Some traditional mid-Columbia
River techniques of sucker procurement include hook and line, and dip netting (Miller
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Soft-Basket Woman Monster
Cricket packing her child

Raven's socks

Stellar's jay

Grizzly's earring

Figure 2.07. Sucker fish cranial bones used in Sahaptin oral tradition (not to scale). Photographs and oral
tradition names from Hunn (1990:Figure 5.5) and corresponding skeletal element names from the author.
Top left: possibly basioccipital (Soft-Basket Woman Monster). Top right: parasphenoid with attached
supraethmoid (Cricket packing her child). Middle: three cleithra (Raven’s socks). Bottom left:
hyomandibular (Steller’s jay). Bottom right: operculum (Grizzly’s earring).
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1998:257; Hunn 1990:155). In addition to these techniques, stone fish weirs intended for
procuring suckers were, and still are, utilized by native peoples in tributary streams on the
mid-Columbia River (Hunn 1990:121). A modern example is illustrated in Figure 2.08. It
is also known that both Sahaptin and interior Salish-speaking fishermen used an infusion
made from the crushed roots of the plant genus Lomatium in small creeks to stun trapped
fish (Hunn 1990:163), which probably included suckers

Figure 2.08. A modern stone fish weir, with Sahaptin fisherman James Selam. This undated photo is of a
weir in Rock Creek, Klickitat County, Washington (Hunn 1990:Figure 4.14).

The minnow family (Cyprinidae) is well represented in archaeological
assemblages along the Columbia River, and at other locations on the mid-Columbia
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Plateau. Fishes such as the northern pikeminnow (Ptycocheilus oregonensis) and
peamouth (Mylocheilus caurinus) are not uncommon at sites that have reported minnow
identifications below the level of family (Ames et al. 1998; Butler 2000, 2004b; Lubinski
2014; Lubinski and Partlow 2012). Additionally, minnows such as chiselmouth
(Acrocheilus balteatus) and redside shiner (Richardsonius balteatus) are both known
from the Marmes Rockshelter assemblage, together with pikeminnow and peamouth
(Butler 2004b). The procurement of M. caurinus by the Sanpoil and Nespelem people
during the early 20th century was described by Ray (1933:57-58) as lasting primarily
from “March until fall”, with the most prized fish caught in August. Each of these
minnow species is named in the Sahaptin ethnographic record in eastern Washington
(Hunn 1980, 1990). Speckled dace (Rhinichthys ocsculus) is also named in the Sahaptin
language, but no species of dace has a recorded use (Hunn 1980), though the remains of
dace (Rhinichthys sp.) are known in the mid-Columbia Plateau archaeological record
from Marmes Rockshelter (Butler 2004b:321).
The exploitation of some other minnow species in the Plateau region, like tui chub
(Siphateles bicolor), is less well known. The importance of tui chub to the livelihoods of
Western Great Basin peoples since the early Holocene is well documented and discussed
(e.g., Follett 1967; Greenspan 1990; Raymond and Sobel 1990; Butler 1996; Hockett et
al. 2017), but the record of this fish from archaeological sites in Washington is scant, and
no specific reference to this minnow was found during my research of the ethnographic
record of the mid-Columbia Plateau. To date, tui chub is known from only two other sites
in Washington, Mesa 12 and Cathlapotle (Lubinski and Scholz, 2020).
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Though regional ethnographies do not commonly specify techniques for fishing
minnows on the Plateau, it is known that mid-Columbia Salishan speakers constructed
small dip nets of willow for catching lamprey and other small fish (Miller 1998:257),
which likely included minnows. It is probable that minnows were also caught in stone
fish weirs alongside suckers in tributary streams. During the Lewis and Clark Expedition,
Meriwether Lewis described an indigenous boy using a bone gorge as a lure to catch
“several chubbs” (which journal descriptions suggest were peamouth) near the present
location of Plymouth, Washington at Wallula Gap (Dauble 2016:34). Small cyprinids like
shiners are still caught by some mid-Columbia River peoples of Sahaptin-speaking
descent in upland streams by hook-and-line, using caddisfly (order Trichoptera) larvae as
bait (Hunn 1990:162). While they do not tend to receive as much attention as salmonids
or catostomids from researchers, cyprinids certainly held some significance to Plateau
cultures.
Overall, the presence of Cypriniformes (minnows and suckers) in
zooarchaeological assemblages within the Columbia River drainage is known, but
overlooked compared to salmon, with vast salmonid assemblages along the main stem,
such as those known from the Dalles in Oregon, garnering much research attention (e.g.
Butler 1993; Butler and O’Connor 2004). However, the remains of suckers and minnows
occur in frequencies comparable to salmon in multiple precontact archaeological settings
on the Columbia Plateau, including Site 45DO372, part of the Wells Reservoir project
(Moura 1986:18), and the Grissom site, 45KT301 (Lubinski and Partlow 2012:Table 2).
At some precontact sites in eastern Washington the remains of Cypriniform fish
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outnumber those of Salmoniformes, with some examples among the many Chief Joseph
Reservoir sites reviewed by Butler and Campbell (2004:Table XII), such as 45OK11 and
45OK74. Salmonids are also less common than Cypriniformes at the Bishop’s Hollow
site (45KT1975) reported by Lubinski (2014:Table 1). The Mesa 12 site (45GR144),
located approximately 8 miles northeast of SIHP, is particularly interesting due to a lack
of any identified Salmoniform remains in the faunal assemblage, while hundreds of
Cypriniform fish specimens (mostly sucker) were identified during analysis (Fitzpatrick
2019:Table 5.05). Clearly it was not uncommon for certain socioeconomic, geographic,
and/or climatological factors to encourage preference in Cypriniformes over
Salmoniform fish by peoples inhabiting the mid-Columbia Plateau region.
Multiple other types of fish not in the Order Salmoniformes or Cypriniformes
have also traditionally been taken along the Columbia River. Sturgeon (Acipenseridae)
was consumed on the Plateau (Kennedy and Bouchard 1998:242; Miller 1998:257), and a
popular fishing spot was located at Kettle Falls, Washington (Ray 1933:58). However, it
is known that sturgeon was not widely consumed by some mid-Columbia River Sahaptin
peoples (Hunn 1980; 1990). While they receive frequent mention in regional
ethnographies, the remains of sturgeon are rarely identified in archaeological faunal
assemblages on the mid-Columbia Plateau, with the nearest example to SIHP being a
single scute from Acipenser sp. recovered from the Marmes Rockshelter site (Butler
2004b), on the Snake River approximately 85 miles to the southeast. In part, the paucity
of sturgeon remains in the local archaeological record may result from their relative lack
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of well-ossified elements such as vertebrae compared to other bony fish orders (Frederick
2017:77).
Of continued importance is Pacific lamprey (Lampetra tridentata), which was
historically caught in large numbers and consumed for its fatty flesh (Hunn 1990:160;
Smith and Butler 2008). American naturalist John Kirk Townsend documented the
procurement of lamprey by the thousands by Native Americans at a location between the
Dalles and the Umatilla River in early July 1835, recording that many lampreys were
hung in structures to smoke (Dauble 2016:37). Such methods of lamprey preservation
could have created opportunities for trade in this fish. However, very few elements of the
cartilaginous lamprey skeleton preserve readily, and no lamprey remains have so far been
recovered from Pacific Northwest archaeological sites (Smith and Butler 2008:131).
Until the remains of these fish or artifacts directly associated with their procurement are
described from local archaeological settings, it is not possible to properly investigate the
historical relationship between people and lamprey on the mid-Columbia Plateau.
Sahaptin and Salish ethnographies make minor mention of several other groups of
fish. Sculpins (Cottus sp.) were specifically not eaten but shown respect, since they were
considered “Indian doctor fish” by Sahaptin-speakers and were feared (Hunn 1980;1990).
Burbot (Lota lota), sandroller (Percopsis transmontana), and stickleback (Gasterosteus
sp.) were all present in the local environment but are not recorded in Sahaptin
ethnography (Hunn 1980), although Kennedy and Bouchard (1998:242) do mention
“ling” (presumably in reference to burbot) as part of the Interior Salish Okanogan-
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Colville diet. No positive identifications of burbot, sandroller, or stickleback at midColumbia Plateau archaeological sites were found during this research.
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CHAPTER III
STUDY AREA

The following sections are intended to provide a context for my thesis research. I
will begin with the biophysical characteristics of the lower Grand Coulee and Soap Lake,
followed by an introduction to the cultural background of the area, starting with
archaeological chronology and ethnography. I will conclude this section with the history
of professional archaeological research in the vicinity of the Sam Israel site, as well
previous work at the SIHP itself.

Biophysical Context
Geology
The observable landscape seen in the lower Grand Coulee today (Figure 3.01) has
its origins deep in the geological past. Multiple layers of basalt bedrock were deposited
between 6 and 17 million years ago during the Miocene epoch, in a series of fissure
eruptions (Camp and Hooper 1981). These flows of cooled lava, known today as the
Columbia River Basalts, are visible in outcrops throughout the region, and are thousands
of feet thick in the central part of the Columbia Plateau (Camp and Hooper 1981). The
later formation of the Grand Coulee itself was heavily influenced by a wrinkle in these
underlying basalt layers, called the Coulee Monocline, which resulted from geologic
uplift and tilting (Baker 2009; Crosby and Carson 1999). In the intervening time since
these massive eruptions in southeastern Washington occurred, a succession of other
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geological events has taken place, further shaping the landscape and its bodies of water
into what we see today.

Figure 3.01. Overview of lower Grand Coulee landscape and Soap Lake (Pavlov 2011). View from south
shore of Soap Lake.

Soap Lake is the southernmost in a chain of alkaline lakes located in the lower
Grand Coulee in Grant County, Washington. These lakes are glacio-fluvial in origin,
resulting from processes associated with the recession of the ice sheets at the end of the
Pleistocene epoch roughly 14,500 to 17,500 BP (Baker 2009; Bretz 1969). My study area
was unglaciated but lies some 35 km south of the Okanogan Lobe of the Cordilleran Ice
Sheet (calculated from Waitt et al. 2019:Figure 1). As the Cordilleran Ice Sheet retreated
repeatedly during the Pleistocene, the movement of ice formed temporary meltwater
lakes and dammed rivers which created huge reservoirs, the largest of which, known as
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glacial Lake Missoula, could have contained up to ~2600 cubic km (~620 cubic mi) of
water (Baker 2009; Bretz 1969). Covering what is now northwestern Montana, this lake
was confined by an ice dam that is thought to have failed and subsequently reformed at
least forty times over the course of the Late Pleistocene, repeatedly spilling this vast
volume of water toward the southwest in what are known as the Missoula Flood events
(Figure 3.02) (Baker 2009; Bretz 1969; Waitt 1980). The last of these massive floods is
thought to have occurred around 14,000 BP (Bjornstad and Kiver 2012:164). Each flood
event flowed through scabland channels in eastern Washington’s Columbia River Basalts
over the span of approximately one week, creating and draining ephemeral backwater
lakes during the process (Bjornstad 2006:25). It is theorized that some species of sucker
and minnow may have first become established in the Plateau region after being swept
into the area by these Lake Missoula floods (Scholz 2014a:196).
The largest of the flood channels was the Grand Coulee, which by 18,000 BP was
an existing canyon, already widened by the Columbia River in its attempts to drain
around the Okanogan Lobe of the Cordilleran Ice Sheet (Bjornstad and Kiver 2012:111113; Bretz 1969). The flooding events formed a series of depressions south of Dry Falls
within the lower Grand Coulee as floodwaters surged along the channel, and Soap Lake
is ultimately a remnant of those once-flowing waters. The kinetic energy of each flood
event as it passed through the Grand Coulee must have been substantial. Bjornstad and
Kiver (2012:165,168) describe the lower Grand Coulee as a “fire hose nozzle”, with the
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Site 45GR76

Figure 3.02. Map showing extent of Missoula Flood events. Approximate location of site 45GR76 is
marked by a red star. Modified from Waitt et al. (2019:Figure 1).

location of Soap Lake being the “muzzle of the gun barrel” where floodwaters up to 180
m (600 ft) deep would burst from the relative confinement of the coulee at high velocity
before spreading across the Quincy Basin.
As they passed, the energetic floodwaters excavated pockets in the Columbia
River Basalts through the hydraulic action of vortices known as kolks. Baker (2009:402)
defines a kolk as “a vortex with a near vertical axis that develops in high energy flood
flows and generates intense pressure gradients that can lift rock particles.” The resulting
depressions are termed kolk lakes after they become filled with water. In fact, it is noted
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by Allen et al. (2009:122) that “[a]ll the lakes on the Plateau, both at the base of cliffs and
along the coulees, should properly be called kolk lakes,” and this would serve to explain
the origin of the basin currently occupied by Soap Lake as well as those occupied by the
other lower Grand Coulee chain lakes (Figure 3.03). Just south of Soap Lake lies the
Ephrata Fan, an expansive 40 m (130 ft) thick alluvial gravel bar that was deposited as a
result of the floodwaters surging forth from the “muzzle” of Grand Coulee, and it is
partly composed of numerous large, water-transported basalt boulders plucked from
within the coulee (Bjornstad and Kiver 2012:168), probably as a result of strong kolk
vortices. This fan acted as a dam at the south end of Lake Bretz.
During and subsequent to the Missoula flooding of the late Pleistocene, the area
around Soap Lake was layered by a variety of sediments, including fluvial gravels,
aeolian sand dunes, colluvial (landslide) deposits, and windblown dust called loess
(Gulick 1990). The loess deposits are extensive in this area and to the southwest, and this
well-studied loess unit has been termed the Palouse Formation (Bjornstad and Kiver
2012:24). In some areas this dry, fine-grained sediment covers the underlying basalt
bedrock to depths of less than 1 m (3 ft) (Baker 2009), while in other locations on the
Plateau the loess deposits reach over 75 m (250 ft) deep (Bjornstad and Kiver 2012:24).

Climate and Hydrology
Since the last of the Missoula Flood events ended during the terminal Pleistocene,
the Grand Coulee has experienced an arid climate, reflecting the conditions on the greater
Columbia Plateau. The paleoenvironment of the Pacific Northwest was reconstructed by
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Figure 3.03. Satellite imagery of site vicinity. Image shows southeast Douglas County and northwest Grant
County, Washington, showing lower Grand Coulee chain lakes. Modified from Google Earth (2018).

Walsh et al. (2015), using pollen analysis and ancient human use of fire to determine that
a post-Pleistocene warming trend continued until 6,000 BP, with fluctuations in climate
which may be linked to anthropogenic burns occurring up until recent centuries. The
climate cooled until 3,000 BP, when another climatic trend raised temperatures to their
current levels (Walsh et al. 2015). The current climate in the lower Grand Coulee would
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suggest desert-like conditions, with an average yearly precipitation of 6.6 inches (17 cm),
nearly one sixth of which falls during the month of January, while July is the driest
month, receiving on average only 0.12 in. or 0.3 cm (Western Regional Climate Center
2016). The average yearly temperature ranges from 40 to 63 ℉ (4 to 17 ℃), with most
days of the year experiencing clear weather conditions (Western Regional Climate Center
2016).
Soap Lake is 2.2 miles (3.6 km) long and at its widest is 0.8 miles (1.3 km)
across, based on my measurements using Google Earth. In 1955, it covered 840 acres
(340 hectares), was 102 feet (31 meters) deep at 1,076 feet elevation and had no inlet or
outlet at that time (Wolcott 1973:202). There are high levels of sodium carbonate and
sodium sulphate in the water, with Soap Lake having an overall salinity slightly higher
than seawater, and there were no fish present in the mid-twentieth century (Wolcott
1973:202). An understanding of the history of the lake itself since its formation after the
Missoula Floods is critical to accurate interpretations of use of the surrounding land by
people.
Geologic evidence suggests that there have been significant past fluctuations in
water level at the current location of Soap Lake. At the terminal Pleistocene, the lower
Grand Coulee was submerged beneath Lake Bretz (Figure 3.04); a temporary post-flood
remnant body of water which stretched for more than 32 km (20 mi) between the
vicinities of Soap Lake and Deep Lake Coulee, south of modern Coulee City,
Washington (Bjornstad and Kiver 2012:166). The remains of lake silt and mineral
deposits on the coulee walls suggest the water level at Soap Lake was approximately 24
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m (80 ft) deeper during this time than at present (Bjornstad and Kiver 2012:166).
Additionally, studies by Fryxell (1965) and Landye (1973) described fossil deposits in
the lower Grand Coulee associated with Lake Bretz (Figure 3.04) which contain shell
remains from a diverse community of freshwater mollusks dating to roughly 12,000 BP,
as well as the bones of sculpins and minnows. These dates were acquired using direct
radiocarbon dating of shell remains and relative dating of an associated Glacier Peak ash
layer (Fryxell 1965:1288-1290). This indicates that the late Pleistocene hydrology of
Lake Bretz was probably markedly cooler and fresher compared to Soap Lake today
(Landye 1973:53). To any people present in the region, this lake would have been an
important aquatic resource that provided not only freshwater fish and invertebrate fauna
but also drinking water, which in turn attracted deer and other game animals (Landye
1973:55-56). Using freshwater mollusk shell size and population estimates from locality
L65-1 (Figure 3.05), it is estimated that Lake Bretz probably existed for a period of as
little as several decades, up to as long as a few centuries (Landye 1973:52). Ultimately,
this large freshwater body was a temporary hydrological feature on the landscape.
With the end of the Pleistocene glaciation came the retreat of all glacial ice from
the Waterville Plateau (see Figure 3.03) which, combined with increasing aridity and
evaporation, caused groundwater levels around Grand Coulee (and thus within Lake
Bretz) to gradually lower (Bjornstad and Kiver 2012:166; Landye 1973:57). This,
combined with the infiltration of dissolved chemicals into the water from the local basalt
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Figure 3.04. Map showing area covered by Lake Bretz (dark blue). Modern lakes are shaded in light blue.
Modified from Bjornstad and Kiver (2012:Plate 30).
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Figure 3.05. Map of invertebrate shell localities in the lower Grand Coulee. Localities L65-1 through L68111 are associated with fossil freshwater animal communities from Lake Bretz. Modified from Landye
(1973:Figure 1.1).
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bedrock and overlying sediments, resulted in the development of a north-south salinity
gradient within the remnant chain lakes over time, with Soap Lake at its southern end
(Bjornstad and Kiver 2012:166).
A 14.5 m (48 ft) long sediment core was collected in 1967 from Soap Lake, for an
osmotic study that sheds light on lake changes since the Pleistocene (Mantuani 1973).
The core was dated using a layer of Glacier Peak tephra (~12,000 BP) at 12 m and
Mazama tephra (~7700 BP) at 7.7 m. This core shows characteristics of an ancient
freshwater lake environment below the Glacier Peak tephra, with gradually increasing
concentrations of sodium, potassium, and carbonate/bicarbonate in the pore water above
the tephra layer. Mantuani (1973:410) interprets this as due to a loss of freshwater inflow
and the subsequent shift to a closed basin after Glacier Peak times. Research by Friedman
and Redfield (1971:889) suggests that if the present rate of chloride accumulation in Soap
Lake has remained constant, it could have taken less than 2500 years to reach its presentday chloride levels.
Samples of sagebrush (genus Artemesia) roots collected underwater in 1968 from
4.5-5 m (15-16 ft) below pre-irrigation lake levels were radiocarbon dated to ~300 BP
(Friedman and Redfield 1971:889-890), indicating that Soap Lake has experienced
significantly low water levels between the time of Lake Bretz and the present day. By the
late 1800s, Soap Lake was highly alkaline. Indeed, it was initially mapped simply as
“Alkali Lake” on an 1881 General Land Office survey map (Bureau of Land
Management 2020a). This unique hydrology was documented by Lieutenant Thomas
Symons, a surveyor for the United States Army Corps of Engineers, who described
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Washington’s lower Grand Coulee during the 1881 survey of the area as: “a succession of
lakes, the northern ones being clear, white, sweet water filled with fish; toward the south
the lakes become more and more strongly impregnated with alkali, until the one at the
end of the coulee [Soap Lake] is of the most detestable unpalatable nature” (Symons
1882).
As the terminus of this downstream flow through the chain lakes, its present lack
of an outlet, combined with evaporation and the influence of minerals from the
underlying bedrock, has led to Soap Lake becoming meromictic in nature, meaning its
waters remain stratified and do not mix annually (Walker 1974). Within the water column
are two distinct zones which have not mixed for possibly thousands of years: a highdensity, stagnant, mineral-rich water layer at the bottom 4.5-7 m (15-20 ft) of the lake,
with an overlying fresher, less alkaline water layer (Bjornstad and Kiver 2012:167). A
map illustrating the water stratification within Soap Lake is shown in figure 3.06. There
are only 11 known meromictic lakes in the United States, with Soap Lake being one of
the more extreme examples (Bjornstad and Kiver 2012:167).
As a result of the introduction of fresh water into adjacent canals beginning in
1951 as part of the Columbia Basin Irrigation Project, the lower Grand Coulee lakes have
become significantly fresher, and higher water levels in Soap Lake have even threatened
the town itself (Friedman and Redfield 1971). This spurred measures by the Bureau of
Reclamation to control water levels in Soap Lake (Friedman and Redfield 1971:875).
During the mid to late-twentieth century, the effects of the Columbia Basin Irrigation
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Figure 3.06. Bathymetric map of Soap Lake (Edmondson and Anderson 1965:Figure 3). Stippled area
represents dense, highly alkaline layer of water at lake bottom. Contour lines are in 3-meter intervals.
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Project were also causing the removal of chlorine from the lower Grand Coulee lake
system at a rate that was rapidly decreasing the salinity of Soap Lake (Friedman and
Redfield 1971:890). It is likely this anthropogenic influence continues to disrupt the
natural cycle of fluctuation within the coulee chain lakes to the present day.

Available Fish Catch Locations Near 45GR76
Most importantly to this research, the overall high alkalinity has established
conditions harsh to macrofauna in Soap Lake, which had no fishes in 1976 (Hairston
1976) or the mid-20th century (Wolcott 1973:202). It was confirmed by Landye (1973)
that freshwater fish existed in ancient Lake Bretz about 12,000 BP (Fryxell 1965). The
presence of fish in remnant Soap Lake after that time is uncertain, although rising
alkalinity eventually led to extirpation of fishes from the lake after a certain temporal
point. While the lake has become increasingly more saline since the terminal Pleistocene
(Mantuani 1973), it is not clear when the conditions became too saline for even alkalinetolerant fishes. Tui chub, a species likely to be found in the SIHP archaeological
assemblage, is known to be particularly alkali-tolerant, and the Mohave River subspecies
(Siphateles bicolor mohavensis) has been observed living and feeding in saline
environments of up to 323 mOsm/1 (McClanahan et al. 1986).
As shown by radiocarbon dated sagebrush roots, Soap Lake was significantly
lower than current levels by about 300 BP (Friedman and Redfield 1971), implying
conditions unfavorable to any fish by that time. By the late 1800s, there clearly were no
fish in Soap Lake, and likely no fish in what are now called Lake Lenore (sometimes
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Lenore Lake) and Alkali Lake either, which were also mapped as ”alkali lakes” on 1881
GLO maps (Bureau of Land Management 2020b). Fish were not known in Lake
Lenore, the next lake north from fish-less Soap Lake, until a small population of alkalitolerant cutthroat throat trout was introduced in the late 1970s by the Washington State
Department of Game, with the intent of establishing a recreational fishery on the lake
(Luecke 1986:1). Today there are still no fish or other vertebrates in Soap Lake, and the
only documented animals able to thrive in the high alkalinity are small invertebrates like
copepods (Hairston 1976:971).
Considering the relatively recent age of SIHP, probably within the past 500 years
(see below under “History of Site Investigations”), it is not likely that Soap Lake was
used as a fishing location, nor even as a source of drinking water by the occupants of the
house pit. There is a spring located roughly 250 m east of the house pit (Miss 1997)
which could have been a freshwater source to the SIHP inhabitants. This spring’s
potential as a catch location is unknown. Future investigations and sediment core
analyses have the potential to build upon existing data regarding the history of fish
habitability in Soap Lake itself.
This inevitably brings into question potential catch locations for the fish
recovered from SIHP. If they were probably not being caught at Soap Lake, then where?
Soap Lake is well inland from major waterways; at its current closest bend to the Sam
Israel site, the Columbia River lies some 43 km (27 mi) to the southwest. The Crab Creek
drainage is within 12 km (8 mi) east of Soap Lake and is today a known source of
catostomid and cyprinid fish (Scholz 2014b:648, 796-797). The next two northerly lakes
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from Alkali Lake (Blue Lake and Park Lake) were both mapped as freshwater lakes on
another GLO map from the same 1881 survey (Bureau of Land Management 2020c), and
fish were documented in these northern chain lakes in 1881 by Lt. Symons (Symons
1882), thereby indicating where the transition to favorable fish conditions might have
historically existed within the chain lake salinity gradient. Blue Lake is the closest of
these freshwater lakes to site 45GR76 at 13 km (8 mi).
Because many of the other sizeable, historically freshwater lakes north of Soap
Lake in the lower Grand Coulee are now also treated with rotenone (a fish poison) to
remove native competitors to sport fish populations of trout, sunfish, and bass (Pickett
1999:5; Schmuck and Petersen 2006), these lakes’ native communities are gone. This
precludes useful comparisons between present native fish populations and ancient fish
populations identified at local archaeological sites in Washington’s lower Grand Coulee.
As such, sites with fauna like SIHP are a lingering window into the resident fishes that
once lived in those lakes.
Cultural Context
Cultural Chronology and Ethnography
Part of what has made the mid-Columbia Plateau setting unique is its indigenous
human cultures, which have endured for millennia. Through analysis of ancient
archaeological sites on the Columbia Plateau, such as Marmes Rockshelter (45FR50), the
confirmed presence of humanity in the region is known to extend to over 11,000 BP
(Butler 2004b). Human occupation of the Columbia Plateau is divided into four main
cultural periods according to Andrefsky (2004:Table 2.2): Paleoarchaic (>11,000-8000
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BP), Early Archaic (8000-5000 BP), Middle Archaic, (5000-2000 BP) and Late Archaic
(2000 BP-AD 1720). Within each of these periods are regionally defined phases, with the
sequence for the upper mid-Columbia and lower mid-Columbia most relevant for the
Soap Lake area.
Taking the age of site 45GR76 and the house pit feature into consideration, I will
begin with the Middle Archaic period. The Middle Archaic (5000-2000 BP) on the upper
Middle Columbia River is divided into the Hudnut and initial part of the Kartar cultural
phases, and on the lower mid-Columbia is represented by the Frenchman Springs phase
(Andrefsky 2004). During this time, people transitioned from foraging to a collector
strategy as a result of climate shifts and population growth, which coincide with the first
appearance of housepits at mid-Columbia Plateau sites around 5000 BP (Andrefsky 2004;
Miss 1997). In the final Late Archaic period (2000 BP-AD 1720), the corresponding
upper mid-Columbia phase is called Coyote Creek, and the lower mid-Columbia phase is
called Cayuse. By 2000 BP the distribution of permanently occupied housepit sites
extended into new upland landscape niches such as those found in Grand Coulee
(Andrefsky 2004; Miss 1997). The occurrence of pit house villages along the Columbia
River with as many as 100 or more pit features is a common cultural trait of this phase
(Andrefsky 2004:32).
In the late pre-contact and early post-contact era, the Sam Israel site area
experienced overlapping use between Interior Salishan-speaking peoples of eastern
Washington such as the Sanpoil-Nespelem and Sinkayuse/Columbia tribes, as well as
Sahaptin speakers like the Wanapum and Yakama (Ray 1933; Hunn 1990). According to
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ethnography, the Grand Coulee bisected the resource territory of the Sinkayuse people,
who are speakers of Interior Salish, and a regional trade center was located at Soap Lake
(Miller 1998:253-255). The Salish name for Soap Lake is reportedly “Smokiam,” which
inspired the suggestion by Senator Nat Washington to officially name a nearby
archaeological site (45GR75) as the Smokiam site (Miss 1997:13). Two closely related
Interior Salish languages are spoken in the region: the Sanpoil and Nespelem speak
Okanagan, while Columbia is spoken by the Sinkayuse (Miller 1998:253). The Sinkayuse
are also known as the Moses-Columbia people (Miller 1998:253). Today the Sanpoil,
Nespelem and Moses-Columbia form part of the Confederated Tribes of the Colville
Reservation (Miller 1998; Confederated Tribes of the Colville Reservation 2020). The
Sam Israel site lies on lands ceded by the Confederated Tribes and Bands of The Yakama
Nation in the Treaty of 1855 (Yakama Nation 2018).

Archaeological Investigations near the Grand Coulee
While the Columbia Plateau has been subjected to intensive archaeological
investigation since the mid-twentieth century, there still exist significant gaps regarding
knowledge of the precontact history of the area. The Smithsonian Institution River Basin
Project in 1947 was the first official survey in the vicinity of the Grand Coulee, resulting
in the identification of fifteen archaeological sites according to Miss (1997). This was
followed in 1950 by the first professional archaeological excavations in the Grand
Coulee, at a rockshelter site (45GR2) which had been located during the prior
Smithsonian survey project (Mills and Osborne 1952). Later projects during the 1950s
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included excavations at the Soap Lake site (45GR74), from which 58 fish bones were
recovered, although little more attention was given to these remains other than being
“probably salmon” and associated with trade on the Columbia River (Osborne 1959).
This site is of interest because like 45GR76, it is also located on alkaline Soap Lake,
which presently cannot support fish.
Research interest in this region continued to develop into the 1970s. Washington
State Senator Nat Washington generated an independent report on “mesa sites” in eastern
Washington in 1973 based on his own reconnaissance and information he had gathered
from local tribal elders beginning in 1956 (Washington 1973). The mesa sites are a series
of sites located atop mesa landforms in the Grand Coulee area. Mr. Washington was
known to professional archaeologists investigating the area, having earlier brought site
45GR74 to the attention of Douglas Osborne (Osborne 1959). The interest in regional
archaeology shown by Senator Washington, who was a native of the town of Ephrata,
would continue to directly influence further investigation in the vicinity of the lower
Grand Coulee. The mesa sites were brought to the attention of Central Washington State
College (CWSC) by Mr. Washington in May 1973 when he discussed them during a call
with Dr. William Smith, who was at that time the newly appointed director of CWAS, the
Central Washington Archaeological Survey (Smith 1977).
Because of the importance of these little understood mid-Columbia Plateau
archaeological resources and the threat from vandals and relic hunters, a helicopter was
provided by the Washington National Guard for a preliminary archaeological inventory
survey of the mesa sites, which was conducted by Dr. Smith, Dr. Richard Daugherty (of
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Washington State University), and Mr. Washington later in May 1973 (Smith 1977:2).
This sparked the beginning of the Mesa Project (1973-1976), and soon after the initial
survey, funding was secured through the Washington State Parks Commission and
CWSC faculty research committee for continued examination of these archaeological
resources (Smith 1977:2). The following archaeological excavations were directed by Dr.
Smith through CWAS with much support and stimulus credited to Mr. Washington’s
efforts, and the project culminated with a report on seven mid-Columbia Plateau
precontact mesa sites from the 1973-1975 seasons (Smith 1977). However, the Mesa
Project was not focused on faunal remains at these sites, let alone fish which is
unfortunately a topic that is either absent from most mid-twentieth century reports or not
mentioned outside the subject of salmon. Nonetheless, a preliminary analysis of fauna
from the mesa sites completed by Carl Gustafson was reported in a dissertation by
Lothson (1989:350), which includes reference to fish remains at Mesa 12 and Mesa 36.
After Dr. Smith’s tenure as field director of the Mesa Project during the 19731975 seasons, this role became the responsibility of another associate of CWSC, Dr.
Manfred Jaehnig, for the 1976 field season. The 1976 Mesa Project benefited from partial
funding by Washington State Parks and the continued support of Nat Washington. That
summer Dr. Jaehnig directed excavations at the Smokiam site (45GR75), sometimes
called Smokian or Cozine, and the Sam Israel site (45GR76) near the north end of Soap
Lake (Miss 1997). It is clear that Mr. Washington had been aware of the Smokiam
(45GR75) and Sam Israel (45GR76) sites since at least 1957, as he is listed on the site
form for both sites from that year as an informant (Stallard 1957a; 1957b), but it is
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difficult to identify his descriptions of them in our copy of his 1973 mesa report. This is
largely due to poor figure quality, the incomplete nature of the only accessible report
copies, and Mr. Washington’s use of local indigenous names for the sites he describes. In
a 1992 handwritten note to Chris Miss, Washington states that he named site 45GR75 as
“Qualchan Mesa” in his 1973 report (Nat Washington, personal communication July 10,
1992), but this name is not used anywhere in the available sections of the report. It is
unknown what name was used for site 45GR76 in his report. The Sam Israel site will be
described in detail below, but here I briefly describe the investigations at Smokiam,
which is situated about 600 m south of Sam Israel.
According to Miss (1997) there is little available documentation for the
excavations at the Smokiam site, which were conducted between two localities: a house
pit (45GR75) and mesa (45GR75A). The excavations at Smokiam house pit consisted of
a cross-shaped grid of 23 1 x 1 m excavation units dug to a maximum depth of 132 cm
below datum, while at the mesa, a smaller grid of 16 units was excavated up to 40 cm
below datum (Miss 1997:45). In total, 5,979 faunal specimens were recovered from the
Smokiam house pit, though only 9 unidentified mammal specimens have been analyzed,
while none of the 15,067 faunal specimens from atop the mesa (which include a bone
needle and Dentalium shell) have ever been formally analyzed (Miss 197:52). It is
unknown if any fish remains are present in the collection. One charcoal sample was
submitted from the house pit and radiocarbon dated to 580 ± 60 BP (Beta-61359) in the
report by Miss (1997:C-2). No samples were submitted from the mesa. The several dozen
analyzed projectile points, the majority of which were recovered from the Smokiam mesa
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locus, are mostly attributed to late styles used within the last 1500 years like Columbia
Stemmed and Corner-notched (Miss 1997:51), which agrees with the radiocarbon age of
the house pit.
In recent decades, there has been a surge of interest in zooarchaeological studies
that has resulted in a steady stream of reports describing both more recent excavations
and archived collections from around the Columbia Plateau. Among these are the report
on the excavations at Salishan Mesa (45GR445) by Galm (2006), the Bishop’s Hollow
site (45KT1975) report by Lubinski (2014) and the Grissom site (45KT301) faunal
analysis by Lubinski and Partlow (2012), each of which includes fish identifications.
Decades-old archived faunal collections from around the Columbia Plateau region are
also being repurposed at a steady pace in recent years by graduate students at Central
Washington University. Among these recent CWU thesis projects are the completion of
the Manastash Pines (site 45KT346) analysis by Chris Moose (2015), the
zooarchaeological analysis of sites 45KT12 and 45KT13 by Matt Johnson (2018), and the
Mesa 12 site (45GR144, a Mesa Project site) analysis by Justin Fitzpatrick (2019), all of
which have helped to establish these sites as useful faunal data points in interpretations of
Columbia Plateau cultural history.

Previous Work at the Sam Israel Site (45GR76)
Site 45GR76 was first recorded in 1957 by Bruce Stallard on a State College of
Washington (now Washington State University) archaeological field form, with Nat
Washington listed as the informant (Stallard 1957b). The landowner at that time is not
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listed on this site form. The site was described as an “open camp and/or defense” with
observed lithic debitage (Stallard 1957b). No cultural material was collected from
45GR76 at that time, though clear evidence was noted on the site form of amateurs
having earlier damaged a large portion of the site, and further limited testing was
recommended due to this.
By the time the Mesa Project focused its efforts on 45GR76 in 1976 (Figure 3.07),
the parcel of land that the site is located upon belonged to the private owner Sam Israel
(for whom the site would be named) and his family. A native of the Island of Rhodes who
immigrated to Seattle, Washington in 1899, Mr. Israel became an eccentric millionaire
businessman, eventually owning dozens of properties between Pioneer Square in
downtown Seattle, and rural Ephrata, Washington (Scott 1997). He began buying
property around Soap Lake in the 1940s, where it is said to have reminded him of the
landscape of Israel, and he spent much of his later life living in the area (Scott 1997). By
the 1970s, Sam Israel was no stranger to the presence of cultural sites on some of his
properties, having already permitted and facilitated the archaeological excavations at the
Soap Lake Site (45GR74) in 1957, located on another property he owned (Osborne
1959). He was fond of photography (Scott 1997) and took photographs of the 1976
excavations at 45GR76, as is evinced by his posthumous contribution of Figures 3.08 and
3.09 to this thesis project. The Samis Land Company, Mr. Israel’s firm, retained
ownership of the land parcel where SIHP is located until 2018, during which I noticed it
change ownership to another private entity, Benchmark Land LLC, on the Grant County
Assessor website (2020).
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Figure 3.07. Sketch map of Sam Israel site complex and nearby spring during 1976 investigation. A=house
pit, B=campsite, C=excavated mesa (Miss 1997: Figure 6).

Excavations at the Sam Israel site were completed in the summer of 1976, and
there was apparently some subsequent analytical work. However, due to lack of funding,
the size of the collection, and Dr. Jaehnig’s transition to the Chief Joseph Dam
Archaeological Project in 1978 (Miss 1997:1), further research of the Sam Israel site was
put on indefinite hiatus and thus no report was completed at that time. The assemblage
would not be revisited until 1991, when funds for further analysis and a report through
Central Washington University were approved by Washington State Parks at the
persistence of Senator Nat Washington (Miss 1997:1). Through the Department of
Anthropology at CWU, funding was arranged for the Central Washington Archaeological
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Figure 3.08. Overview of 45GR76 site vicinity, August 1976. Photographer (Sam Israel) and date stamped
on the back of this photo, scanned from the 45GR76 records on file at CWU. Based on my July 2019 visit
to the site vicinity, this view is looking to the east from US 17. Trees denote location of spring, and crew
vehicles can be seen at the center right of photo.

Survey to process and curate the Smokiam and Sam Israel collections, and for the private
consulting company Northwest Archaeological Associates (NWAA) to review
documentation, perform analyses, and write a report, which was completed in 1997 (Miss
1997:1).
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Figure 3.09. Excavation underway at Sam Israel House Pit, August 1976. Photographer (Sam Israel) and
date stamped on the back of this photo, scanned from the 45GR76 records on file at CWU. Based on the
plan map, the view in this photo is to the northeast.

Available records from the summer 1976 fieldwork were reported in Miss (1997),
and much of the 45GR76 site history information in the following paragraphs has thus
been abstracted from that source. The Sam Israel site was divided into three main
excavation areas: separate house pit (45GR76), campsite (45GR76A), and mesa
(45GR76B) localities (Figure 3.08). There is scant information on two more possible subsites: Sam Israel ‘Gulch’ and Sam Israel ‘Draw’ (Miss 1997:17). Excavations at the
campsite consisted of 68 one-meter square units reaching an average depth of 45 cm,
while 14 units were excavated at the mesa locality to depths of up to 50 cm below datum.
Details on the house pit are provided below. The recovered cultural material from the
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Sam Israel site loci suggests use of ¼” mesh screen, but “[f]lotation…and fine screen
samples were sometimes collected” (Miss 1997:13).
The Sam Israel site was excavated as a CWSC field school directed by Dr.
Manfred Jaehnig, with the field crew consisting of a mix of students and volunteers (Miss
1997:1). An August 1976 newspaper article in the local Grant County Journal (see
Appendix A) indicates there were ten “permanent crew members” working at 45GR76,
with an additional three to four “non-permanent crew members” (including elementary
teachers and high school students) assisting with the work, and open enrollment for
anyone else interested (Sheffels 1976). The newspaper article also reports that State
Senator Nat Washington even volunteered to assist with the digging at the Sam Israel site
himself on at least one occasion that summer (Sheffels 1976).
During the 1976 summer field season at the Sam Israel House Pit locus, Miss
(1997:18) reports there were 58 m2 of excavation units dug to a maximum depth of 115
cm below datum (see Figure 3.10). My review of site records did not provide sufficient
information for connecting datum with ground surface elevation. However, my review of
the excavation records indicates there are 60 one-square meter excavation units to a
maximum depth of 123 cm below datum. Overview photos of the 45GR76 site vicinity
and of work in progress on the house pit excavation block in 1976 are shown in Figures
3.09 and 3.10, and a revised excavation block schematic in Figure 3.11. Evidence of
modern disturbance prior to the beginning of fieldwork was documented in the form of
looter pits and disposal of trash at some locations within the excavation block (Miss
1997:19), but provenience information for this house pit site was mostly well57

documented. Confirmed by my examination of the field records, most units at 45GR76
were excavated in arbitrary 5 cm levels, with the top two levels excavated together as one
10 cm level. While there are level records from 1976 for almost every excavation unit,
there is no paperwork from units 7L and 7M, though there are faunal remains from both
units present in the assemblage, indicating that they must have been excavated to some
extent.

Figure 3.10. Original 1970s plan map of Sam Israel House Pit excavations (Miss 1997:Figure 9). See
Figure 3.11 for a new, revised version of this map.

After the conclusion of fieldwork, portions of the lithic assemblage from 45GR76
were analyzed during the late 1970s. Records indicate that the recovered flotation
samples were processed for their botanical content, as there are recorded seed counts
(Miss 1997:E-79), but the faunal flotation component seems to have been left unanalyzed
by the 1970s work. As part of the NWAA analyses and report preparation that began in
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Figure 3.11. Revised Sam Israel House Pit plan map. Adapted from 1976 plan map with units 7M and 7L
added to grid. Redrawn by author in 2020.

1991, one radiocarbon date was obtained from each locality, and zooarchaeologist
Deborah Olson completed a faunal analysis on a sample of remains. These are
summarized in Table 3.01.
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Table 3.01. Fish Remains and Dates from Three Sam Israel Site Locales (from Miss 1997, Olson 1997)
SIM (Mesa)
SIHP (House Pit)
SIC (Campsite)
Number of specimens
(1970s count)

3,266

34,251

3,000+

Number of specimens
analyzed 1991
(Olson)

76
(2% of 1970s
count)

10,520
(31% of 1970s count)

197
(≤7% of 1970s
count)

None

2,141
(21% of 1991 analysis with
193 Family Salmonidae
217 Family Catostomidae
137 Family Cyprinidae)

2
(1% of 1991
analysis)

260 ± 80
from TP6 Level 3
(Beta-61362)

50 ± 80
from 11J Level 11
(Beta-61361)

830 ± 70
from N3E5 Level 2
(Beta-61360)

Number of fish
specimens (1991
Olson count)

Radiocarbon dates (BP)1

1

Fauna reported location
pp. 44-45
pp. 34-38
pp. 41-42
Radiocarbon dates are all beta decay assays from Beta Analytic on charcoal samples submitted in 1993 and
are listed with a Beta report sheet in Appendix C of the Miss (1997) report.

From SIHP, Olson (1997:F-4) analyzed a total of 10,520 specimens, including
2,141 fish specimens (Miss 1997). Fish were the second most numerous type of animal
remains in this general faunal sample (20.5%), after large and medium-size mammals
(almost all artiodactyls), which account for nearly half (48.8%) of the 1991 sample
(Olson 1997:F-4). Three fish families (suckers, minnows, and salmon) were identified in
the sample, but fish identifications were not made to a more specific taxonomic level due
to budgeting constraints (Miss 1997:1), excepting one broken caudal vertebra that was
identified to the salmonid genus Oncorhynchus. The fish in this sample were dominated
by suckers (Olson 1997:F-6). As with the 1970s work, no flotation samples from SIHP
were analyzed for their faunal content in the 1990s, possibly due to budgeting limitations.
Identified artiodactyl taxa at SIHP (see Appendix B) include pronghorn antelope
(Antilocapra), bighorn sheep (Ovis), deer (Odocoileus), and elk (Cervus) remains (Olson
1997:Table 1. Additionally, there were significant numbers of identified leporid remains,
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mostly cottontail (Sylvilagus) but also jackrabbit (Lepus). Other mammals present in the
assemblage include bear (Ursus), dog (Canis), and various rodents (Olson 1997:Table 1).
Hundreds of bird specimens were identified in the house pit assemblage, including bones
from ducks, grouse, and pheasants. Isolated skeletal remains of two reptile genera were
also identified in the SIHP sample: a turtle, Chrysemys, and rattlesnake, Crotalus (Olson
1997:Table 1). Additionally, freshwater bivalve and mollusk shell remains were
identified in minor numbers. Olson (1997:F6) suggests an occupation sometime other
than spring, based on an unfused pronghorn phalanx.
Antelope, sheep and deer/elk are present at the Sam Israel campsite, as are the
remains of cottontail, jackrabbit, canids, and rodents, while only two fish specimens were
identified from that locus (Olson 1997:Table 2). At the mesa locus of the site, mammals
are the only identified taxonomic class and are represented by antelope, sheep, canids,
rabbits, and rodents (Olson 1997:Table 3).
Of interest are the marine shell beads (Olivella sp. and Dentalium sp.) recovered
from SIHP (Miss 1997:Figure 20). These items are indicative of ancient trade networks
extending hundreds of miles to the Pacific Coast, and such cultural indicators also
suggest the possibility of the remains recovered from the house pit belonging to non-local
fish that were acquired by the Sam Israel site occupants through exchange.
The analysis by NWAA submitted charcoal samples for radiocarbon dating from
each location at the Sam Israel site, including one charcoal sample from the Sam Israel
House Pit (Miss 1997). The age of SIHP as suggested by the resulting radiocarbon date
was 50 ± 80 BP (Beta-61361), while the campsite was dated to 830 ± 70 BP (Beta61

61360) and the mesa to 260 ± 80 BP (Beta-61362). An additional date was obtained from
the house pit by Dr. Lubinski in summer 2018 on a fragment of large mammal cortical
bone from Unit 7G Level 11 (50-55 cm). This sample returned a collagen AMS date of
413 ± 21 BP (D-AMS 028385), suggesting an older age for the house pit. Another
indicator of SIHP age is the projectile point assemblage recovered from the excavation,
of which 53 points were assigned a style by Miss (1997:Figure 16). The points that were
assigned a style are dominated (>80%) by late styles, specifically Plateau Side-notched,
Columbia Stemmed, Wallula Rectangular Stemmed, and Columbia Corner-notched B
(Miss 1997:Figure 16), all which date within the past 2,000 years (Carter 2017). Prior to
my thesis, no further research of any portion of the 45GR76 site assemblage has been
conducted in the decades that have passed since the completion of the 1997 report.
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CHAPTER IV
METHODS
My study consisted of six primary components: (1) cataloguing and sorting of the
faunal remains, (2) selection of the fish sample for analysis, (3) collection of the fish
analysis data, (4) submission of cortical bone samples for AMS radiocarbon dates, (5)
submission of salmonid bone specimens for genetic analysis, and (6) data
analysis/interpretation. Since the Sam Israel collection is housed at Central Washington
University’s campus in Ellensburg, Washington, all fish sample analysis work took place
there, specifically at the zooarchaeological lab facilities in Dean Hall. I selected the Sam
Israel House Pit (SIHP) locus of the site for my study since it has a much more populous
fish component compared to the other two excavated loci.
The work began with creating a complete catalog of faunal remains from the
SIHP assemblage. When I started the catalog process in October 2017, we could find
records of previous catalog work up to number 399 at the Sam Israel site, including
artifacts made of a variety of materials, and from the campsite, mesa, and house pit
localities in the same catalog numbering system. Dr. Lubinski and I decided to arbitrarily
begin the assignment of new catalog numbers at 500, in order to accommodate any
additional numbered bags that turned up during cataloging. No previously existing
catalog numbers higher than 399 were found during the sorting, thus there is no conflict
with any of my newly assigned bag numbers, but there is currently a gap in the catalog
from #399-499 as a result of this precaution.
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All the SIHP faunal material was assigned new catalog numbers, from 500 to
2482. I did not catalog fauna from other localities at the site, nor non-faunal material
from SIHP. Faunal material had previously been organized by excavation unit and level
in unsorted plastic zip bags (containing a mix of mammal, bird, reptile, and fish bone),
presumably by CWU as part of the 1990s analyses. Provenience and material type
information had been written on these plastic zip bags in black permanent marker, and
each bag also contained a small manila tag that included this information as well as
excavator, date of excavation, etc. written in black pen (Figure 4.01). We sorted each of
these general fauna bags into separate fish and non-fish bags, so that I could focus on the
fish bags only. The existing information on these old tags was transcribed onto new tags
printed on acid-free paper, with some additional space for information like catalog #,
inclusion in 1991 analysis, count and material type (Figure 4.01). Existing manila tags
were kept with their respective bags, and the new acid-free paper tags with catalog
numbers were added to each faunal bag. When an unsorted bag was found to contain fish
bones, it was split into two new bags, one for fish (catalog code BF) and one for non-fish
(catalog code BB), each with a new acid-free tag.
I was assisted with the catalog process by undergraduate anthropology students
Aiden Rygaard, Jonah Schmidt, Suzanne Ackley, Kaitlyn Mallory, Brad Esparza, and Eli
Longacre, and by CERM graduate students Josh Henderson, Mallory Triplett, Jackey
Anderson, and Lili Kaeding. We sorted all of the SIHP fauna we could find, which was in
four previous boxes (box inventory numbers 92, 94, 99, and 102), and placed them into
new 6 mil plastic 3 x 5” zip-top bags (and larger sizes as needed). Bags were re-boxed in
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Figure 4.01. Example Sam Israel House Pit bag tags. Original manila bag tag (top) with a new acid-free
numbered tag (bottom) that was added to the same bag.

numerical order by catalog number with three tray layers per box and put into new boxes
as indicated in Table 4.01. The cataloging was completed in Fall 2018, and all fish vs.
non-fish sorting was verified by Dr. Lubinski. Catalog information was entered into a
Microsoft Access relational database (the same database with the faunal identifications I
did later) for further work.
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Table 4.01. 45GR76 Fauna Catalogued for this Thesis
Box Inventory Number
Catalog Numbers
92

500-710

94

711-923

99

925-1182

102

1183-1454

443

1455-1781

444

1782-2052

445

2053-2293

446

2294-2474

Prior to my thesis analysis, on February 12, 2019, I sent email messages to
regional descendant communities: The Confederated Tribes of the Colville Reservation,
the Confederated Tribes and Bands of the Yakama Nation, and the Wanapum band. My
message informed them of my proposed work and asked if there were any concerns. I
received a positive response from each of these entities, showing that there was interest
on the part of the tribes.

Sampling Design
Prior to my thesis analysis, I completed a pilot study analysis of all fish remains
from the SIHP excavation Unit 9J (n=331) for my class project in Anth 425
Zooarchaeology during the Winter 2019 quarter (Frugé 2019a; 2019b). A larger sample
size would be more representative of the overall population (McGrew et al. 2014) of fish
specimens from the house pit, so I wanted to select the largest sample possible for my
thesis, depending on time and budget constraints. I decided on a target of 50% of the fish
component from SIHP—as a result of catalog counts, there were a total of 5,860 fish
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bones, so my target sample was 2,930 fish specimens. Ideally, I wanted to cover the floor
of the house pit as much as possible with the remaining units I selected, while also trying
to have a justifiable sample design. I next included all fish from Unit 8G in my sample
because it contained by far the largest fish bone count within a single unit (1,209 fish
specimens, 946 of which were recovered via flotation). Combined with the already
analyzed unit 9J, this was over half of my desired sample size (1,540 specimens).
For the remaining sample, I made a random selection of units until the target
sample size was reached. This was done by writing all the remaining unit numbers on
slips of paper and drawing them out of a hat one at a time. I ended with a total sample of
2,934 bones, with the random unit distribution having included units with fish remains
from outside of the house pit berm, from the inside bench area, and from the house floor.
Dry screened and flotation fish bone counts for each unit are shown in Table 4.02 and
Figure 4.02. The different areas of the house pit and sampled units can also be seen in
Figure 4.03.
Methods of analysis generally followed those used for faunal analysis by Lubinski
(2014), and much of the following paragraph is abstracted from that source. An
individual bone or bone fragment, referred to as a “specimen”, was the basic analytical
unit used in my analysis. The analysis of the fish sample began with the identification
stage. Each specimen was examined and identified to taxon, element, portion, and side as
possible. Identified bones were assigned to taxon by direct comparison with modern
osteological specimens housed at the Zooarchaeology Laboratory at Central Washington
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Table 4.02. Fish Bone Counts by SIHP Dig Unit, and Units Selected for Analysis.1
¼”
Flotation
¼”
Dig Unit
NISP
NISP
Total
Dig Unit
NISP

Flotation
NISP

Total

5I

17

-

17

10H

66

-

66

5L

1

-

1

10I

52

-

52

6I

12

-

12

10J

26

93

119

6J

25

40

65

10K

47

-

47

7F

14

-

14

10L

55

-

55

7G

163

273

436

10M

1

-

1

7H

27

-

27

11F

2

-

2

7I

282

-

282

11G

11

-

11

7L

10

-

10

11H

48

-

48

8D

2

-

2

11I

12

-

12

8F

53

27

80

11J

14

-

14

8G

263

946

1,209

11K

178

-

178

8H

134

-

134

12F

4

-

4

8I

94

-

94

12G

10

-

10

8J

252

161

413

12H

46

-

46

8K

136

93

229

12I

102

-

102

9E

10

5

15

12J

98

-

98

9F

85

35

120

12K

44

-

44

9G

75

317

392

13E

-

5

5

9H

112

135

247

13G

9

-

9

9I

124

208

332

13I

11

-

11

9J

264

77

341

14G

4

-

4

9K

49

288

337

unknown

17

15

32

9L

4

-

4

9M

3

-

3

TOTAL

1,540

1,394

2,934

10C

4

-

4

TOTAL

3,142

2,718

5,860

10E

3

-

3

10F

48

-

48

10G
19
19
Note: Units selected for fish bone analysis are bolded.
1
Counts based on catalog record, not final analyzed bone counts. These numbers may differ slightly as
some purported fish bones are found to be non-fish in analysis.
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Figure 4.02. Redrafted plan map of Sam Israel House Pit with fish counts and sampled units. Adapted from
1976 plan map with units 7M and 7L added to grid. Units noted with flotation were observed during
cataloguing to have flotation samples for every level (or at least most levels). Fish counts here are from
cataloguing, not completed analysis. Excavation depths are the greatest depths with catalogued bone. The
indicated C14 samples include the previous samples plus new samples for this thesis, and the indicated DNA
samples are for new analyses for this thesis. Redrawn by author in 2020.

University (Table 4.03). This includes specimens on loan from Portland State University
and the University of Michigan Museum of Zoology. All species with present or
Holocene distributions in Washington were considered for comparison. The potential fish
species are based upon the geographic distributions provided by Wydoski and Whitney
(2003). Species and other taxonomic names follow Page et al. (2013). Identifications
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Figure 4.03. Redrafted plan map of Sam Israel House Pit showing different areas of the house pit, and
sampled units. House pit areas are separated by the dotted lines. Adapted from 1976 plan map with units
7M and 7L added to grid. Units noted with flotation were observed during cataloguing to have flotation
samples for every level (or at least most levels). The indicated C14 samples include the previous samples
plus new samples for this thesis, and the indicated DNA samples are for new analyses for this thesis.
Redrawn by author in 2020.

were made conservatively due to bone fragmentation and weaknesses in the osteology
comparative collection.
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Table 4.03. Cypriniform and Salmoniform Reference Skeletons Used in Analysis1
Species
Common Name
Count and Specimens
Family Cyprinidae (minnows)
Acrocheilus alutus

Chiselmouth

4: UMMZ 178868 (1 of 3), UMMZ 179596 (1
of 11, 2 of 11), VLB 85-3-2

Couesius plumbeus2

Lake chub

1: VLB 93-1-7

Mylocheilus caurinus

Peamouth

4: PL 369, PL 441, UMMZ 177108 (1 of 2, 2
of 2)

Ptychocheilus oregonensis

Northern pikeminnow

3: PL 298, PL 301, PL 458

Rhinichthys sp.

Dace

1: VLB 95-5-15

Shiner

1: VLB 92-7-8

Tui chub

5: PL 543, VLB 89-1-10, VLB 89-1-15, VLB
89-1-16, VLB 89-1-17

Catostomus catostomus

Longnose sucker

5: UMMZ 205433 (n=3), VLB 93-1-4, VLB
93-1-5

Catostomus columbianus

Bridgelip sucker

5: PL 306, PL 317, PL 361, PL 372, PL 374

Catostomus macrocheilus

Largescale sucker

3: PL 436, PL 591, UMMZ 181694 (3 of 3)

Catostomus platyrhynchos

Mountain sucker

3: PL 165, UMMZ 169023 (8 of 8), UMMZ
18696

3

Richardsonius sp.

3

Siphateles bicolor
Family Catostomidae (suckers)

Family Salmonidae (salmon and kin)
Oncorhynchus gorbuscha2

Humpback salmon

1: PL 452

Oncorhynchus keta2

Chum salmon

1: PL 49

Oncorhynchus kisutch

Coho salmon

2: PL 43, PL 44

Oncorhynchus mykiss

Steelhead or rainbow
trout

3: PL 88, PL 471, PL 532

Oncorhynchus tshawytscha

Chinook salmon

3: PL 359, PL 406, PL 460

Prosopium williamsoni

Mountain whitefish

4: PL 300, PL 453, PL 474, PL 475

Salvelinus confluentus
Bull trout
1: PL 302
This list omits less probable species also consulted.
2
Unlikely in the study area
3
These two species are smaller than typically recovered from archaeological sites and were considered
possible only for flotation sample fish remains.
1

To assist in the identification of fish elements, I made use of such fish osteology
resources as Cannon (1987) and Wiesel (1960). To further aid in the identification of
salmonid elements, I consulted with Dr. Megan Partlow. Species distinction proved
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impossible for salmonid elements, and difficult for many cypriniform elements, given the
multiple species possible in this area. Nonetheless, Dr. Lubinski and I developed
diagnostic criteria for selected sucker and minnow elements by comparison of multiple
modern comparative skeletons. In addition to criteria Dr. Lubinski (personal
communication) developed for tui chub vs. chiselmouth lower pharyngeal bones, the
criteria for other elements are described in Table 4.04 and Figures 4.03-4.07.
Three taphonomic variables were recorded for each specimen, as appropriate:
weathering (e.g. cracking), color (e.g., blackened, bleached), and modification (e.g.,
butchery marks, crushing). Identification of these characteristics was primarily
macroscopic, supplemented by use of a 10x triplet hand lens and a 20x to 40x dissecting
binocular microscope. I did not perform detailed microscopic examination for edge
rounding or other indicators of digestive damage (cf. Butler and Schroeder 1998), but
none was apparent macroscopically.
All faunal data were entered into a computerized relational database (Access), and
queries were run to determine taxon and element counts. Taxonomic abundance was
measured using both number of identified specimens (NISP; Payne 1975) and minimum
number of individuals (MNI; White 1953) counts. MNI estimates were calculated by
taking the highest count of left or right MNE for each element by taxon. A minimum
distinction approach was taken where size and visual comparisons were not used for
minimum number estimates.
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Table 4.04. Diagnostic Criteria for Identifying Selected Elements to Species
Element
Species
Notes
Family Cyprinidae (minnows)
Hyomandibular
(Figure 4.03)

Siphateles bicolor

More anterodorsally projecting opercular facet and straighter
“handle” (ventrally projecting portion of the element)
compared to other minnows

Other minnows1

Opercular facet is very wide and flat in P. oregonensis
compared to S. bicolor, is tilted and on same plane as the
“handle” portion in M. caurinus and A. alutaceus, relative to S.
bicolor. Opercular facet is indistinct in A. alutaceus compared
to others. Thin anterior portion is particularly deep in P.
oregonensis.

Family Catostomidae (suckers) of genus Catostomus
Dentary
(Figure 4.04)

Hyomandibular
(Figure 4.05)

Maxillary
(Figure 4.06)

C. catostomus

Symphysis on long anterior projection like C. macrocheilus,
but unlike the other two. Dorsocaudal projection on this
element is a large, rounded process, raised above the plane of
the symphysis.

C. columbianus

Symphysis short and robust compared to all others except C.
platyrhynchus. Large, rounded posterodorsal process.

C. macrocheilus

Symphysis on long anterior projection like C. catostomus, but
unlike the other two. Dorsocaudal projection is on same plane
as symphysis, dorsal margin is near flat.

C. platyrhynchus

Symphysis short and robust compared to all others except C.
columbianus.

C. catostomus

Dorsal margin is deeply notched/indented like C.
macrocheilus, but unlike the other two. Notch along anterior
edge of element is noticeably indented.

C. columbianus

Dorsal margin is gradually sloped, has slight indent.

C. macrocheilus

Dorsal margin is deeply notched/indented like C. catostomus,
but unlike the other two.

C. platyrhynchus

Dorsal margin is gradually sloped, not indented.

C. catostomus

Posterior end with medial side “flap” creating notable groove,
and notable groove or ridge on lateral side, ventral margin
(neither trait on C. macrocheilus). Dorsal and ventral
projections of element are prominent, squared or hook-like

C. columbianus

Posterior end with medial side “flap” creating notable groove,
and notable groove or ridge on lateral side, ventral margin
(neither trait on C. macrocheilus). Dorsal projection of element
is small/indistinct. .

C. macrocheilus

Posterior end with ventral “flap” without notable underlying
groove, and no notable groove or ridge on lateral side, ventral
margin (unique to other 3). Dorsal and ventral projections of
element are prominent.
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Table 4.04. Diagnostic Criteria for Identifying Selected Elements to Species (continued)
Element
Species
Notes

Quadrate
(Figure 4.07)

1

C. platyrhynchus

Posterior end with medial side “flap” creating notable groove
(not on C. macrocheilus). Dorsal projection of element is
small/indistinct.

C. catostomus

“spine” on posterior side of element projects more caudally
than in other suckers, jutting well past the blade-shaped portion

C. columbianus

“Spine” does not extend past blade-shaped portion

C. macrocheilus

“Spine” does not extend past blade-shaped portion

C. platyrhynchus
“Spine” does not extend past blade-shaped portion
The other minnow species include Acrocheilus alutaceus, Mylocheilus caurinus, and Ptychocheilus
oregonensis

Figure 4.04. Comparison of different characters in modern native minnow hyomandibulars. All are in
medial view. Contour lines show differing shape and orientation of the opercular facet. Arrows denote
position of medial foramen. All specimens from CWU collection (PL numbers) or PSU collection (VLB
numbers). From left to right: P. oregonensis (PL 301); M. caurinus (PL 369); S. bicolor (VLB 89-1-15), A.
alutaceus (VLB 85-3-2).
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Figure 4.05. Comparison of different characters in modern native sucker left dentaries. All are in medial
view. White contour lines show differing morphology between species along dorsal edge of element. Red
arrows indicate location of medial foramen. Specimens are from CWU or UMMZ collection. Lower left: C.
columbianus (PL 317); upper left: C. platyrhynchus (PL 165); middle: C. macrocheilus (PL 436); right: C.
catostomus (UMMZ 205433).

Figure 4.06. Comparison of different characters in modern native sucker right hyomandibulars. All are in
lateral view. Specimens are from CWU or UMMZ collection. Contour lines show size and shape of notch
along anterior edge Top left: C. platyrhynchus (PL 165); bottom left: C. columbianus (PL 317); bottom
right: C. macrocheilus (PL 436); top right: C. catostomus (UMMZ 205433).
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Figure 4.07. Comparison of different characters in modern native sucker left maxillaries. All are in medial
view, posterior to left, ventral to bottom. Contour lines show shape of anterior and posterior edges. Arrows
show location of notch and medial “flap”. Specimens are from CWU or UMMZ collection. Bottom left: C.
columbianus (PL 372); top left: C. platyrhynchus (PL 165); top right: C. catostomus (UMMZ 205433);
bottom right: C. macrocheilus (PL 436).

Figure 4.08. Comparison of different characters in modern native sucker right quadrates. All are in lateral
view. Note length of posterior “spine.” Bottom left: C. columbianus (PL 317); top left: C. platyrhynchus
(UMMZ); top right: C. catostomus (UMMZ 205433); bottom right: C. macrocheilus (PL 436).
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Skeletal part abundance was quantified with estimates of minimum number of
elements (MNE; Bunn 1982) made using a conservative, minimum-distinction approach
with no regard to size or other criteria. Bone portions were used for most elements (e.g.,
vertebral centra were either “complete” [> 1/2 of diameter, each counted as 1 MNE] or
“fragmentary” [< 1/2, none counted in MNE]. Specific bone features (“landmarks”) were
recorded for eight of the most common elements. Landmarks were tabulated on six
different cranial elements, one pectoral fin element, and one pelvic fin element.
Tabulated cranial landmarks included the complete centrum of the basioccipital, the
quadrate facet of the articular, the hyomandibular facet of the operculum, the opercular
facet of the hyomandibular, the symphysis of the dentary, and the symphysis of the lower
pharyngeal bone (as well as lower pharyngeal tooth #1 through #5 for minnows). The
three pectoral girdle landmarks tabulated as part of my analysis were the dorsal spinous
process, anterior tip, and scapular facet of the cleithrum bone. The two pelvic girdle
landmarks were the symphysis and the posterior fin articulation of the basipterygium.
MNE estimates were pooled into minimum animal units (MAU; Binford 1984)
by dividing MNE by the number of times the element occurs in the skeleton of a single
fish. Percent MAU values (Binford 1984) were calculated by dividing element MAU by
the maximum MAU value obtained in the assemblage. This method provides % MAU
scores of 100% for the best represented parts, and lower percentages for underrepresented body units. I employed five or six distinct fish body units or regions for
tabulating skeletal parts, depending on the taxonomic group. For fish from Order
Cypriniformes, I used cranium, pectoral, trunk and tail regions (based on the Access
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database defaults), and for Order Salmoniformes, I used cranium, pectoral, pelvis, trunk,
and tail regions after Hoffman et al. (1999). To contextualize skeletal part distribution
compared to density-mediated attrition, I used a Spearman’s rank order correlation
analysis of SIHP cyprinid remains to density measurements of a sucker, following Butler
(1996).
Selected elements were measured with digital calipers to the 0.01 mm to provide
estimates of live fish size. Centra width measurements were attempted for all cypriniform
vertebrae, and standard-length estimates made following the mixed cypriniform
regression formulae provided by Rood et al. (1995:171). Measurements of all complete
tui chub cleithra, dentary, and pharyngeal elements were taken, and fork-length estimates
made following the regression formulae provided by Leunda et al. (2013:328).
Additionally, width measurements were attempted for all salmoniform fish
vertebrae having at least half the centrum intact. Measurable salmon vertebrae were
grouped by Type 1, 2, 3, or 4 as in Butler (1993:8). Live size estimates were not
attempted for salmon remains.

Radiocarbon Sampling
In addition to the faunal analysis, I submitted three mammal cortical bone
samples to a laboratory for radiocarbon dates. Since having a more precise age for these
deposits makes comparisons within SIHP and regional models more useful, this method
was the most direct and logical. To help pay for these sample submissions I applied for
the Graduate Student Research Support grant at Central Washington University, which I
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received on January 21, 2020, and for which I was awarded $547 to put toward dates. I
also applied for the $500 Association of Washington Archaeology Student Research
Grant, which I was awarded on April 28, 2020.
I mailed my samples to the radiocarbon dating service Direct AMS in February
2020, and according to their website they prefer bone and animal protein samples to be
>2 g, with a minimum size of 250 mg (Direct AMS 2020). The largest of my fish bones
weighed <150 mg. Furthermore, carbon samples from organisms living in lake
environments (like fish) can be problematic because they are susceptible to reservoir
effects that can significantly impact the accuracy of AMS dating results (Yu et al. 2007).
I instead selected samples of mammal cortical bone from the SIHP collection for
bone collagen AMS dates, since these bone fragments were both large enough for
analysis and from terrestrial animals not subject to reservoir effects. Bone samples were
selected from sediment layers within the house pit that are associated with fish to ensure
that any resulting radiocarbon dates were correlated with periods of fish procurement at
SIHP.
My objective was to acquire AMS dates from three samples of mammal cortical
bone from within the house pit feature, each from different excavation units with no prior
dates. One sample (Catalog #2476) was taken from Unit 7I, Level 19-22 (90-110 cm, the
deepest context associated with fish) and two were taken from more centralized sediment
layers (40-45 cm in units 10I and 12H) with fish remains that were presumed to be below
the level of disturbance, which according to Miss (1997) extends from 0-30 cm in some
units. These bone collagen samples were submitted in order to establish a temporal range
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for the fishing activities at SIHP. Obtained dates were calibrated using the online OxCal
program (Bronk Ramsey 2020). Considering the law of superposition, I reasoned that the
deepest undisturbed sediment layers at this site should yield the oldest radiocarbon dates,
with dates from above layers being successively younger.

DNA Sampling
Though salmonids comprise a minority of the fish remains, the bones of large
individuals (indeed the remains of by far the largest fish known from SIHP belong to
salmonids) occur frequently enough in the assemblage that they were likely still an
important part of the SIHP occupants’ diets. However, the close similarities between
salmon and trout at the skeletal level made identifying these fish to species difficult
(Huber et al. 2011). There are few salmonid cranial bones that are diagnostic to species
(Casteel 1974), and these bones are uncommon at archaeological sites (Butler and
Chatters 1994). Thus, it was advantageous for me to utilize available DNA analytical
techniques to acquire salmonid species identifications. To help pay for these sample
submissions I applied for the Graduate Student Research Support grant at Central
Washington University, which I received on January 21, 2020, and for which I was
awarded $453 to put toward DNA samples. Dr. Lubinski offered to cover any DNA
analysis payment shortfalls with his personal university funds.
The DNA analysis required the submission of fish bones for their genetic
material. Four salmonid bone specimens were selected from the same excavation units
and sediment levels as four of the mammal bone collagen samples submitted for
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radiocarbon dating, so the identified salmonid remains would also have a corresponding
radiocarbon age. A fifth salmonid bone was submitted from a context associated with tui
chub. This data set of five total salmonid specimens was mailed in February 2020 to the
Ancient DNA Laboratory at Simon Fraser University (SFU) in Burnaby, British
Columbia, Canada. The Ancient DNA Lab, under the direction of Dr. Dongya Yang, is
an institution known for making critical advances in the genetic research of
archaeological salmon bones (e.g., Yang et al. 2004).

81

CHAPTER V
RESULTS

As a result of this thesis work, I fully cataloged and organized the faunal
assemblage from the Sam Israel house pit, and it is now prepared for curation and
possible research by future zooarchaeologists on other faunal variables from this site. The
catalog process prior to my detailed analysis provided some basic information about fish
remains at the site. There was a total count of 5,960 fish specimens from the house pit,
which is nearly triple the total fish NISP (2,121 specimens) previously identified by
Olson (1997) in her sample. Fish remains thus comprise 17.4% of the 34,251 pieces of
animal bone that I catalogued within the SIHP assemblage, and fish were recovered from
51 of the 60 excavation units (85.0%) at SIHP. This is including all fish specimens
recovered from both dry-screened and flotation contexts.
I positively identified multiple additional salmonid, catostomid, and cyprinid taxa
to a more specific level than family (the most detail provided in Olson’s [1997] analysis),
and there is now a clearer picture of which group of fish is most frequent in the
assemblage. The unanalyzed bones from heavy fraction flotation samples (Miss 1997:13;
16) that were collected during fieldwork in 1976 have revealed a density of small,
diagnostic fish bones that is not accurately reflected by the other faunal samples collected
using ¼” mesh, because most of these remains would have passed right through such a
coarse screen. This will affect the data for taxonomic proportions within the site (Partlow
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2006). I expected to confirm that a substantial portion of identifiable fish remains at this
site was missed due to sample bias.

Fish Osteological Identifications
A total of 2,934 faunal specimens were examined for this thesis. Of these, 72
specimens (<0.1%) were reassigned to class Mammalia (mostly long bone shaft flakes
and rabbit cranial fragments <1 cm) during analysis. As a result, a total of 2,862 fish
specimens from SIHP was ultimately analyzed by this research using traditional
zooarchaeological methods employing osteological characters. Fish specimens in this
sample were overwhelmingly unburnt, with 2,855/2,862 (99.8%) showing no evidence of
burning. All seven burned fish bones, which comprised <0.1% of my sample, were
identified as charred or blackened. Charred specimens include three thoracic and two
caudal vertebrae from unidentified Family Cypriniformes, one unidentified sucker vomer,
and ½ of a dorsal spinous process from an unidentified salmonid. Additionally, there
were seven (<0.1%) other fish bones that were not burned but either were stained or had
film present.
Most fish specimens in my sample were broken (2,615/2,862, 91.3%). Each fish
specimen exhibited no obvious signs of weathering (Stage 0), except for one complete
sucker supracleithrum (spec. #8.03 from catalog #1798) which had evidence of light
weathering (Stage 1). The low degree of weathering on delicate fish elements is
suggestive of rapid deposition and burial of the remains. This is also an indication that the
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remains have not been exposed to the elements since they were originally deposited
inside the house pit feature.
The SIHP fish bones in my sample showed little evidence of modification, human
or otherwise, though the type of modification among specimens was somewhat diverse.
Human modification other than burning was observed on just 3/2,862 specimens (<0.1%)
which included one unidentified fish rib shaft fragment with a single butchery cutmark
(Figure 5.01) and two crushed vertebrae from unidentified cypriniforms that are
deformed, possibly resulting from a mechanical action like chewing (Figure 5.02). These
are much like deformed fish vertebrae that were identified at Paisley Caves in Oregon as
possibly chewed (Hockett et al. 2017:572). Additionally, two rib, spine, or ray fragments
from unidentified fish showed unknown modification that may be human or perhaps
evidence of predation by other fish in life (Figure 5.03). Modified fish bones in my
sample are described in Table 5.01.
The low number of bones with possible anthropogenic modification like burning
and butchery at this site does not in itself indicate that the remains are not human-derived.
Unlike mammal remains, burning is typically in very low proportions in fish assemblages
(e.g., 2.0% at Mesa 12 [Fitzpatrick 2019:65], and 1.3% at Stillwater Marsh [Butler
1996:707]), and evidence of butchery is quite rare (Willis and Boehm 2014).
Additionally, there was no evidence of carnivore or raptor modification, such as
“scissoring” damage, adhering pellet material, or digestive corrosion (c.f. Butler and
Schroder 1998; Hockett 1995).
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Figure 5.01. Unidentified fish rib fragment with cut mark (indicated by red arrow). Lower archaeological
fragment is specimen #2.09. Upper is complete rib from a silver salmon (PL043) for comparison.

Figure 5.02. Two deformed cypriniform vertebrae with possible chewing damage (middle and right), with
an undeformed vertebra (left). Left: specimen #34.04 (cat. #850); middle: specimen #40.06 (cat. #1965);
right: specimen #10.04 (cat. #1084).
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Figure 5.03. Two rib, spine, or ray shaft fragments with unknown modification. Possibly butchery marks.
Modification indicated by red arrows. Left: specimen #47.06 (cat. #1407); right: specimen #52.23 (cat.
#817).
Table 5.01: Descriptions of Modified Fish Bones from Sam Israel House Pit
Spec.
Cat.
No.
No.
Taxon
Element
Provenience Description of Modification
2.09

2475

Unidentified
fish

Rib shaft
fragment

Unit 9J,
Level 7 (3035 cm)

Has single ancient cut on inside edge
of rib, 45 degrees to long axis,
creating a V-shaped notch ~1 mm
deep

10.04

1084

Unidentified
Cypriniform
fish

Webarian
vertebra,
complete
centrum

Unit 8G,
Level 10 (45
cm)

Deformed, possibly representing
chewing damage, ancient, see
Hockett et al. (2017:572)

40.06

1965

Unidentified
Cypriniform
fish

Thoracic
vertebra,
complete
centrum

Unit 10I,
Level 7,
(30-35 cm)

Deformed, possibly representing
chewing damage, ancient, see
Hockett et al. (2017:572)

47.06

1407

Unidentified
fish

Rib, spine, or
ray shaft
fragment

Unit 8K,
Level 13
(60-65 cm)

Two V- shaped notches that are each
~1mm deep, spaced 2mm apart,
diagonal to long axis, ancient

52.23

817

Unidentified
fish

Rib, spine, or
ray distal
shaft
fragment

Unit 7I,
Level 10
(45-50 cm)

Three U-shaped grooves
perpendicular to long axis, each
<1mm deep, spaced 2-5 mm apart,
on concave side, ancient, possible
damage in life
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Roughly 31.5% (903/2,862) of fish specimens in this sample were identified to at
least the taxonomic order level (Cypriniformes or Salmoniformes), while 22.7%
(651/2,862) of fish specimens in this sample were identified to at least the taxonomic
level of family (Catostomidae, Cyprinidae, or Salmonidae). There were only 24 fish
specimens (<0.1%) identified to species. The species identified included tui chub
(Siphateles bicolor), bridgelip sucker (Catostomus columbianus), largescale sucker
(Catostomus macrocheilus), and longnose sucker (Catostomus catostomus). Identified
fish taxa at SIHP are summarized in Table 5.02. It is notable that only 20.8% (5/24) of
the specimens identified to the level of species were from flotation samples.

Table 5.02. Summary of Fish Remains Analyzed from Sam Israel House Pit
Order

Taxon

Common Name

NISP

MNI

55

-

8

3

249

-

Class Actinopterygii (ray-finned fishes)
Cypriniformes

Family Cyprinidae
Siphateles bicolor

Unidentified minnow
Tui chub

Family Catostomidae

Salmoniformes

Catostomus sp.

Unidentified sucker

Catostomus catostomus

Longnose sucker

6

2

Catostomus columbianus

Bridgelip sucker

8

3

Catostomus macrocheilus

Largescale sucker

2

1

253

-

Unidentified cypriniform

Unidentified minnow/sucker

Family Salmonidae

Unidentified
salmon/trout/whitefish

Oncorhynchus sp.

Unidentified salmon/trout
Unidentified fish

1

1

293

-

35

4

1,959

-

Total fishes 2,862
14
Five of these specimens were submitted for DNA analysis. All were identified as Chinook salmon
(Oncorhynchus tshawytscha). See the section “Ancient DNA Analysis” later in this chapter for more
details.
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Order Cypriniformes
Cypriniform fishes in my sample include four identified species from two
families. There are also unidentified sucker/minnow (Order Cypriniformes) remains in
this sample, including two scales that were recovered via flotation. Cypriniform remains
compose 64% (581/903) of the specimens identified to order or finer. The distribution of
identified elements in this taxonomic order is summarized in Table 5.03.
The Family Cyprinidae (minnows) is represented by tui chub (NISP=8) plus
unidentified minnows (Family Cyprinidae, NISP=55). Minnow remains comprise 19.2%
(63/328) of the cypriniform specimens identified to the taxonomic level of family or
lower. Specimen #20.02 (a complete left hyomandibular) was misplaced during analysis,
after it was identified as tui chub. There are thus three tui chub individuals based on left
hyomandibulars with the opercular facet intact, including the subsequently lost specimen.
Comparison photographs of identified tui chub elements from SIHP are shown in Figures
5.04, 5.05, and 5.06.
The 55 elements identified as unspecified minnow could also be from tui chub. In
fact, all of them are consistent with that identification, but could not definitively be
distinguished from other species, particularly chiselmouth, due to fragmentation and/or
inadequacies in the comparative collection. No other minnow species was identified in
the sample, however, northern pikeminnow was positively identified during the catalog
process by Dr. Lubinski from a single lower pharyngeal in an excavation unit outside of
my sample. Therefore, the unidentified minnow remains could plausibly belong to either
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Table 5.03 Cypriniform Fish Element Distribution by Taxon at Sam Israel House Pit (in NISP)
Unid.
Tui
Unid.
Longnose Largescale Bridgelip Sucker/
Element
minnow
chub
sucker sucker
sucker
sucker
minnow
Cranial:

-

-

-

-

Articular

1

-

8

-

-

-

-

Basioccipital

3

-

18

-

-

-

2

Branchiostegal

-

-

-

-

-

-

9

Ceratohyal

1

-

8

-

-

-

-

Dentary

2

-

-

4

2

2

-

Epihyal

2

-

2

-

-

-

-

Epiotic

-

-

2

-

-

-

3

Ethmoid

-

-

3

-

-

-

-

Exoccipital

-

-

3

-

-

-

-

Frontal

-

-

10

-

-

-

1

Hyomandibular

2

5

9

-

-

5

-

Interoperculum

-

-

2

-

-

-

2

Maxillary

-

-

2

-

-

1

-

Mesopterygoid

1

-

6

-

-

-

-

Metapterygoid

-

-

10

-

-

-

1

13

-

34

-

-

-

-

Palatine

-

-

4

-

-

-

-

Parasphenoid

-

-

6

-

-

-

3

Parietal

-

-

2

-

-

-

-

Pharygneal

4

2

6

-

-

-

1

Preoperculum

2

-

2

-

-

-

-

Prootic

-

-

5

-

-

-

-

Pterotic

1

-

1

-

-

-

-

Quadrate

-

-

1

-

-

-

-

Suboperculum

1

-

-

2

-

-

6

Supraoccipital

-

-

2

-

-

-

-

Tooth

1

-

-

-

-

-

-

Urohyal

1

-

6

-

-

-

-

Vomer

-

-

5

-

-

-

-

Operculum
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Table 5.03 Cypriniform Fish Element Distribution by Taxon at Sam Israel House Pit (in NISP) (continued)
Unid.
Tui
Unid.
Longnose Largescale Bridgelip Sucker/
Element
minnow
chub
sucker sucker
sucker
sucker
minnow
Pectoral:
Cleithrum

10

1

53

-

-

-

9

Coracoid

3

-

-

-

-

-

3

Postcleithrum

-

-

3

-

-

-

-

Scapula

-

-

-

-

-

-

4

Supracleithrum

-

-

10

-

-

-

-

1st Vertebra

2

-

3

-

-

-

1

2 Vertebra

2

-

7

-

-

-

-

Basipterygium

2

-

18

-

-

-

-

Webarian vert.1

1

-

9

-

-

-

13

Thoracic vert.

-

-

-

-

-

-

66

Precaudal vert.

-

-

-

-

-

-

21

Unknown vert.

-

-

-

-

-

-

16

Caudal vert.

-

-

-

-

-

-

46

Ultimate vert.

-

-

-

-

-

-

3

C. Bony Plate

-

-

-

-

-

-

2

Hypural

-

-

-

-

-

-

5

-

-

-

-

-

-

2

Trunk:
nd

Caudal:

Unknown:
Scale

tui chub or pikeminnow. Considering all minnow elements, including those identified as
tui chub and those not identified to species, there is a minimum of eight individual
minnows in my sample based on right opercula with an intact hyomandibular facet.
The Family Catostomidae (suckers) is represented by bridgelip sucker, largescale
sucker, and longnose sucker, in addition to unidentified sucker. Sucker remains compose
80.7% (265/328) of the cypriniform specimens identified to the taxonomic level of family
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Figure 5.04. Tui chub complete right hyomandibular comparison with other native minnows. All are in
medial view. Center specimen is archaeological from SIHP, all others are modern specimens from CWU
collection (PL numbers) or PSU collection (VLB numbers). From left to right: pikeminnow (PL301),
peamouth (PL369), tui chub (spec. #7.07 from cat. #1713), tui chub (VLB 89-1-15), chiselmouth (VLB 853-2).

Figure 5.05. Tui chub complete right cleithrum comparison with some other native minnows. All in medial
view. Specimen at left is archaeological from SIHP, all others are modern specimens from CWU collection.
From left to right: tui chub (spec. #7.08 [cat. #1769]), tui chub (PL 543), pikeminnow (PL 298), peamouth
(PL 441).
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Figure 5.06. Tui chub right lower pharyngeal comparison with some other native minnows. Specimen at
left is archaeological from SIHP, all others are modern specimens from CWU collection. From left to right:
tui chub (spec. #9.06 [cat. #1706]), tui chub (PL 543), pikeminnow (PL 298), peamouth (PL 441).

or lower. Many diagnostic sucker elements in my sample were cranial, including each
specimen identifiable to species, so a diagram of the osteocranium of a largescale is
provided in Figure 5.07 to give the reader some context on the structure of this body
region. Photographs of some sucker cranial elements diagnostic to species in my sample
are shown in Figures 5.08, 5.09, 5.10, and 5.11.
There were eight specimens identified as bridgelip sucker (C. columbianus) from
three different cranial elements: the dentary, hyomandibular, and maxillary. There is a
minimum of three bridgelip sucker individuals based on three right hyomandibulars with
the opercular facet intact. The two identified largescale (C. macrocheilus) specimens
were both complete dentaries, one left and one right. Thus, there is a minimum of one
largescale sucker individual in this sample based on one pair of dentaries. Six longnose
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Figure 5.07. Osteocranium of Catostomus macrocheilus in left lateral aspect. Red dots indicate sucker
elements identified to genus in sample. Green dots indicate elements identified to species in sample.
A=articular; BS=branchiostegal; D=dentary; ECT=ectopterygoid; ENT=endopterygoid; F=frontal;
IOP=interopercle; LA=lacrymal; MPT=metapterygoid; MX=maxillary; OP=opercle; PA=parietal;
PCL=postcleithrum (disarticulated); PM=premaxillary; POP=preopercle; PPBO=basioccipital; PTF=posttemporal fossa; PTT=post-temporal; Q=quadrate; RO=kinethmoid; SCL=supracleithrum;
SE=supraethmoid; SO=suborbital; SOP=subopercle; SPE=second pre-ethmoid; SPH=autosphenotic.
Modified from Scholz (2014b:Figure 11.17) and Weisel (1960:Figure 1).
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Figure 5.08. Bridgelip sucker complete right hyomandibular comparison with other native suckers. All are
in lateral view. Center specimen is archaeological from SIHP, all others are modern from CWU or UMMZ
collection. Top left: Mountain sucker (PL 165); bottom left: bridgelip sucker (PL 317); center: bridgelip
sucker (spec. #49.01 [cat. #663]); bottom right: largescale sucker (PL 436); top right: longnose sucker
(UMMZ 205433)

Figure 5.09. Comparison of native sucker left dentaries. All are in medial view. Bottom row are
archaeological specimens from SIHP, all others are modern from CWU or UMMZ collection. Bottom left:
bridgelip (spec, #20.01 [cat. #1133]); middle left: bridgelip (PL 317); top left: mountain (PL 165); top
middle: largescale (PL 436); bottom middle: largescale (spec. #7.23 [cat. #1800]); top right: longnose
(UMMZ 205433); bottom right: longnose (spec. #35.02 [cat. #2167]).
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Fig 5.10. Bridgelip sucker complete left maxillary comparison with other native suckers. All are in medial
view. Center specimen is archaeological from SIHP, all others are modern from CWU or UMMZ
collection. Bottom left: bridgelip (PL 372); top left: mountain (PL 165); center: bridgelip (spec. #63.08
[cat. #912]); top right: longnose (UMMZ 205433); bottom right: largescale (PL 436).

Fig. 5.11. Longnose sucker complete right quadrate comparison with other native suckers. All are in lateral
view. Center specimen is archaeological from SIHP, all others are modern from CWU collection. Bottom
left: bridgelip (PL 317); top left: mountain; center: longnose (spec. #18.02 [cat. #1105]); top right:
longnose (UMMZ 205433); bottom right: largescale (PL 436).
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(C. catostomus) specimens were identified from two different cranial elements: dentary
and quadrate. A minimum of two longnose sucker individuals is thus present based upon
the two right and two left dentaries.
The unidentified sucker remains could potentially also belong to largescale,
bridgelip, and/or longnose suckers. If all suckers are considered (including the identified
specimens described above) there is a minimum of 17 individuals present in my sample
based on 17 left sucker cleithra with the scapular facet intact. This is a significantly larger
number than the MNI estimated from longnose, largescale, or bridgelip sucker alone.
Considering the large size of the cypriniform fish component of my sample
(n=581, 535 of which were identified to element), distribution of skeletal parts was
evaluated (Table 5.04). Skeletal parts for cypriniform fish were tabulated in cranial,
pectoral (bones of the pectoral fin behind the head), trunk, and caudal (tail) body regions
following the programmed split in the Microsoft Access database that I am using, which
is based on earlier fish zooarchaeology work by Drs. Lubinski and Partlow. Cranial and
pectoral elements from cypriniform fish dominate the sample, with the most common
elements being from the cranial region (operculum 22.5 MAU, 100 %MAU), followed
closely by elements of the pectoral region (cleithrum 20.0 MAU, 89 %MAU). Elements
of the trunk and tail are less well represented, at 42 and 13 %MAU, respectively. The
relative lack of vertebrae (excluding the first and second vertebrae just behind the head)
is striking, as indicated by only 13 %MAU.
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Table 5.04 Cypriniform Fish Skeletal Part Distribution at Sam Israel House Pit
MNE/1
Element
sucker1
NISP
MNE
MAU

%MAU

Cranial:
Articular

2

9

9

4.5

20

Branchiostegal

6

9

9

1.5

7

Basioccipital

1

8

6

6.0

27

Ceratohyal

2

9

9

4.5

20

Dentary

2

10

9

4.5

20

Epibranchial

8

1

1

0.1

1

Epihyal

2

4

4

2.0

9

Epiotic

2

5

3

1.5

7

Exoccipital

2

3

2

1.0

4

Frontal

2

11

10

5.0

22

Hyomandibular

2

21

19

9.5

42

Interopercle

2

4

4

2.0

9

Lower Hypohyal (#2)

2

2

2

1.0

4

Maxillary

2

3

3

1.5

7

Mesopterygoid

2

7

7

3.5

16

Metapterygoid

2

11

10

5.0

22

Opercle

2

47

45

22.5

100

Palatine

2

4

4

2.0

9

Parietal

2

2

2

1.0

4

Parasphenoid

1

9

3

3.0

13

Lower Pharyngeal

2

13

3

1.5

7

Preopercle

2

4

4

2.0

9

Prevomer

1

5

5

5.0

22

Prootic

2

5

5

2.5

11

Pterotic

2

2

2

1.0

4

Quadrate

2

3

3

1.5

7

Supraethmoid

1

3

3

3.0

13

Supraoccipital

1

2

2

2.0

9

Subopercle

2

7

4

2.0

9

Urohyal

1

7

6

6.0

27
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Table 5.04 Cypriniform Fish Skeletal Part Distribution at Sam Israel House Pit (continued)
MNE/1
Element
sucker1
NISP
MNE
MAU
%MAU
Pectoral:
Cleithrum

2

73

40

20.0

89

Coracoid

2

6

3

1.5

7

Postcleithrum

2

3

3

1.5

7

Scapula

2

4

3

1.5

7

Supracleithrum

2

10

7

3.5

16

Basipterygium

2

21

19

9.5

42

Vertebra 1

1

6

6

6.0

27

1

9

9

9.0

40

44

171

134

3.0

13

1

2

2

2.0

9

Trunk:

Vertebra 2
Other vertebrae

2

Tail:
Caudal Bony Plate

Ultimate
1
3
3
3.0
13
based on Weisel (1960).
2
vertebrae excluding the first, second, and ultimate. The number for one cypriniform fish is the maximum
for a longnose sucker (Catostomus catostomus) reported by Mecklenburg et al. (2002:142) as 45-47 total
vertebrae, minus three.
1

One possible cause of a pattern of skeletal part abundance is density-mediated
attrition, where less dense, presumably more fragile skeletal elements are absent
compared to denser, presumably more robust elements (Lyman 1994). This could occur
if, for example, dogs ravaged fish carcasses and destroyed the more fragile bones. To test
for density-mediated attrition, I compared the SIHP cypriniform skeletal part distribution
to volume densities measured for largescale sucker bones (Table 5.05), following Butler
(1996). Using my data, Dr. Lubinski and I ran a Spearman’s rank order correlation using
the Statistix 10 software to investigate the relationship between the two data sets
(Spearman’s r = -0.2123; p = 0.4636). The results of this test determined that there is no
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significant correlation between the SIHP cypriniform fish element distribution and what
elements would be expected to result from density-mediated attrition. This suggests that
human activity is responsible for the cypriniform fish element distribution at SIHP,
although I am uncertain as to what fish processing activity (or activities) might have
resulted in an overabundance of heads compared to trunk portions.
Table 5.05 Cypriniform Skeletal Part Distribution Compared to Element Volume Density
Volume
Element Scanned
Density1 Rank Order
SIHP %MAU Rank Order

1

Articular

0.881

1

20.0

7.5

Dentary

0.831

2

20.0

7.5

First vertebra

0.821

3

26.7

5

Maxillary

0.809

4

6.7

11.5

Other vertebrae

0.714

5

13.3

9

Urohyal

0.678

6

26.7

5

Basipterygium

0.577

7

42.2

3

Pharyngeal

0.520

8

6.7

11.5

Pterotic

0.511

9

4.4

14

Scapula

0.509

10

6.7

11.5

Coracoid

0.460

11

6.7

11.5

Basioccipital

0.458

12

26.7

5

Opercle

0.444

13

100.0

1

Cleithrum

0.439

14

88.9

2

Volume density data measured on Catostomus macrocheilus and reported by Butler (1996:Table 6).
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Estimates of cypriniform live fish size were obtained in two ways: from the single
complete tui chub cleithrum, and from vertebral widths of undifferentiated cypriniform
vertebrae. For the complete tui chub cleithrum (spec. #7.08), the distance between the
anterior tip and the dorsal spinous process was measured at 16.36 mm, following Leunda
et al. (2013). This measurement was entered in to the tui chub size regression formula FL
= a + b (BL), where FL equals fork length, BL was bone or element length, and the
values a= 7.58 and b=6.28 (Leunda et al. 2013:328-329). The results of the regression
formula suggest that this complete right cleithrum belonged to a tui chub with a live fork
length of 110 mm. This is substantially smaller than the maximum standard length (SL)
of 450 mm given for this species in Wydoski and Whitney (2003), and a bit smaller than
comparative specimen PL 543, which has a fork length of 140 mm.
Vertebral widths of complete cypriniform vertebrae were measured to use in
estimates of live fish size. Following the work of Rood et al. (1995), cypriniform
vertebrae were divided into two body regions: abdominal (which includes thoracic, and
precaudal vertebrae) and caudal (caudal and ultimate vertebrae). There was a total of 139
measurable cypriniform vertebrae in the analyzed SIHP collection, including 94
abdominal and 45 caudal. Live fish size estimates were calculated using the abdominal
and caudal vertebra formulae developed by Rood et al. (1995). Cypriniform size
estimates varied from larger fish with a SL of up to 558 mm down to smaller fish, the
smallest estimate being 107 mm, for a total range in cypriniform size variation of 451
mm. The abdominal vertebra formula was used on a sample size of 94 complete
cypriniform centra, with the smallest live fish estimate being a SL of 107 mm and the
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largest estimate at a SL of 558 mm. The abdominal vertebra sample had a mean SL of
289 mm, with a standard deviation of 120.6. The caudal vertebra formula was used on a
sample size of 45 complete cypriniform fish centra, with the smallest live fish estimate
having a SL of 111 mm, the largest 472 mm. The caudal vertebra sample had a mean SL
of 256 mm, with the standard deviation being 105.5.
As such, the largest cypriniform fish standard length estimates in this sample
closely match the maximum recorded lengths for northern pikeminnow (SL=630 mm),
longnose sucker (SL=640 mm), largescale sucker (SL=610 mm) and bridgelip sucker
(TL=550 mm) given in Wydoski and Whitney (2003), all of which have been positively
identified at SIHP. The mean SL estimate from both vertebra samples is slightly longer
than the maximum SL of 250 mm for a mountain sucker, and considerably longer than
the maximum recorded SL for lake chub (230 mm), redside shiner (SL=180 mm), and all
native species of dace fish (SL=110-160 mm). This suggests that most of the measurable
cypriniform fish vertebrae in the sample probably belong to either tui chub, northern
pikeminnow, longnose sucker, largescale sucker, and/or bridgelip sucker, as the presence
of these larger species has been positively identified at 45GR76 using other elements. It
is also possible that some of these vertebrae belong to peamouth, which has a maximum
recorded SL of 360 mm (Wydoski and Whitney 2003).

Order Salmoniformes
Fishes of the Order Salmoniformes in my sample are represented by one genus of
the family Salmonidae (Oncorhynchus sp., NISP=35). Most of my salmonid specimens
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(n=293) are only identifiable to the taxonomic level of family. Salmonid remains
comprise 35.7% (323/903) of the specimens identified to taxonomic order or lower. It is
likely that this percentage is misleadingly high, however, given that a large proportion of
the salmonid specimens (249/323, 77.1%) are fragments of vertebral centra, which are
diagnostic to Family Salmonidae even when very small. No other fish elements in this
study would be identifiable to family in such a fragmentary state.
Among the 293 specimens only identifiable to Family Salmonidae, there is
representation from each of the five body regions (cranial, pectoral, pelvic, tail, and
vertebral column) as divided by Hoffman et al. (1999:Table 1). Cranial elements from
unidentified salmonids in my sample include two branchiostegal rays, three
ceratobranchials, one epibranchial #4, and one symplectic. These four elements are not in
Hoffman (1999:Table 1), but I have included them with cranial here as these are parts of
the hyoid arch and opercular series (Cannon 1987). Siding could not be determined for
any of these cranial elements.
From the pectoral girdle there is one supracleithrum, one postcleithrum and one
posttemporal that could not be sided. My analysis yielded one specimen from the pelvic
girdle of a salmonid: a partial left basipterygium. Tail elements include one left caudal
bony plate and two hypurals. The remaining undiagnostic salmonid remains are mostly
from the vertebral column, including 28 thoracic, two precaudal, 13 caudal, and 181 other
unidentified vertebrae. Additionally, diagnostic to Family Salmonidae were 17
interhaemal or interneural spine fragments, three rib, spine, or ray shaft fragments, and 26
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other bone fragments from unknown elements that are otherwise diagnostic to Family
Salmonidae.
The genus Oncorhynchus was identified from five different elements in my
sample, including vertebrae. These elements include one partial right preopercular (spec.
#15.07), seven partial mesocoracoids (four rights [spec. #18.10, #18.11, #45.14, #51.09]
and three lefts [spec. #4.20, #31.24, #44.07]), fourteen thoracic vertebrae, three caudal
vertebrae, and ten unknown vertebrae that are otherwise diagnostic to Oncorhynchus.
There is a minimum of four individuals of the genus Oncorhynchus in my sample based
on right mesocoracoid bones. The partial right preopercular compared favorably with
steelhead (O. mykiss), but it was not possible to positively identify any salmonids in my
sample to species based on comparisons using skeletal morphology. However, five
salmonid bones submitted for genetic analysis were identified as male Chinook salmon
(see details later in this chapter).
Because the salmoniform fish component of my sample was sizeable (n=323, 98
of which were identified to element or specific vertebrae), skeletal parts were evaluated
for Order Salmoniformes. Following the body region splits in Hoffman et al (1999:Table
1), skeletal parts distribution for salmoniform fish is given in Table 5.06. One element
from the pectoral girdle, the mesocoracoid (3.5 MAU, 100% MAU), dominated the
salmonid component. The next highest MAU value is from the single salmonid ultimate
hypural (1.0 MAU, 29% MAU) in the sample. The posttemporal, preopercle, symplectic,
postcleithrum, supracleithrum, basipterygium, and caudal bony plate are all tied for the
third highest MAU value of 0.5 (14% MAU). Vertebrae have an even lower MAU (0.2,
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6% MAU). This odd distribution likely reflects the relatively small population of
identifiable salmonid elements in my sample.
Table 5.06 Salmoniform Fish Skeletal Part Distribution at Sam Israel House Pit
MNE/1
Element
salmon1
NISP
MNE
MAU

%MAU

Cranial:2
Branchiostegal

22

2

1

0.0

1

Ceratobranchial

8

3

2

0.3

7

Epibranchial

8

1

1

0.1

4

Posttemporal

2

1

1

0.5

14

Preopercle

2

1

1

0.5

14

Symplectic

2

1

1

0.5

14

Mesocoracoid

2

7

7

3.5

100

Postcleithrum

2

1

1

0.5

14

Supracleithrum

2

1

1

0.5

14

2

1

1

0.5

14

72

249

14.5

0.2

6

2

1

1

0.5

14

Pectoral:

Pelvic:
Basipterygium
Vertebral Column:
Other vertebrae3
Tail:
Caudal Bony Plate

Ultimate Hypural
1
1
1
1.0
29
all non-vertebral elements as reported by Cannon (1987).
2
body regions split following Hoffman et al. (1999:Table 1).
3
vertebrae excluding the first, second, and ultimate. The number for one salmon is the maximum for a
Chinook salmon (Oncorhynchus tshawytcha) reported by Mecklenburg et al. (2002:207) as 67-75 total
vertebrae, minus three. For SIHP, MNE was derived from 29 unfused dorsal spine halves.
1

To test for density-mediated attrition, I compared the SIHP salmoniform skeletal
part distribution to volume densities measured for Chinook salmon bones (Table 5.07),
following Butler and Chatters (1994). Using my data, Dr. Lubinski and I ran a
Spearman’s rank order correlation using the Statistix 10 software to investigate the
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relationship between the two data sets (Spearman’s r = -0.5; p = 1). The results of this test
determined that there is no significant correlation, although with only three pairs, this
seems unhelpful. Regardless, as my MAU rank orders are nearly opposite those measured
for element volume density, the salmonid skeletal parts in my sample are not likely to
reflect density-mediated attrition, and thus more likely indicate a pattern resulting from
human activity.
Table 5.07 Salmonid Skeletal Part Distribution Compared to Element Volume Density
Volume
Element Scanned
Density1 Rank Order
SIHP %MAU Rank Order
Other Vertebrae

0.30-0.34

1

5.7

3

Basipterygium

0.11

3

14.0

2

Hypural

0.14

2

28.6

1

Volume density data measured on Oncorhynchus tshawytscha and reported by Butler and Chatters
(1994:Table 5). Here we include only the elements that were scanned but also found at SIHP.

1

A total of seven salmonid vertebrae in my sample had a diameter that was
measurable, and these were also grouped into Type 1, 2, 3, or 4 following Butler (1993).
While no regression formula for live size length estimates is available, these vertebral
widths can be compared to widths of comparative salmon and trout skeletons for a rough
estimate of fish size (Table 5.08). This exercise illustrates one vertebra matching a trout
or jack salmon about 30 cm in length, two vertebrae in the size range between
comparative salmonids 60-90 cm in length, one vertebra nicely matching a 92 cm
Chinook salmon, and three vertebrae larger than the 92 cm salmon.
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Table 5.08. Reference Salmonid and SIHP Salmonid Vertebral Widths and Live Lengths1
Reference
TL Vertebral Width SIHP Width Matches
Specimen
Taxon
(cm)
Range (mm)
(Specimen #, Type)
PL-471

Oncorhynchus mykiss (rainbow)

29

3.36-4.01

3.65 (15.04, type 2)

PL-460

Oncorhynchus tshawytscha
(Chinook)

62

7.71-9.84

None
10.10 (6.07, type 2)
10.63 (62.13, type 2)

Butler
1993:16

Oncorhynchus tshawytscha
(Chinook)

92

11.852

11.86 (34.05, type 2)

13.03 (38.01, type 3)
14.65 (39.12, type 2)
18.03 (53.03, type 3)
1
data for comparative fishes PL-471 and PL-460 is minimum and maximum widths from Lubinski (personal
communication).
2
Mean of type-2 vertebrae as reported by Butler (1993:16).

Unidentified Fish Remains
Most of the fish remains (1,959/2,862= 68.4%) in my sample were not
identifiable to taxon. These remains were primarily fragmentary, most specimens having
a length of 10 mm or less. Undiagnostic rib, spine, or ray shaft fragments are common,
comprising 23.2 % (455/1,959) of the unidentified fish specimens in the sample. Among
these were very robust proximal shaft portions from rays. There were also multiple
specimens of an unknown, robust fish element that may be a proximal shaft portion of a
rib, spine, or ray.
Multiple large proximal shaft portions from fin rays which compare favorably
with Family Salmonidae partly based on their great size were identified during analysis.
The largest of these rays (Spec. #40.01) measured 3.24 mm thick at the widest dimension
below the “head”, with smaller ray thicknesses of around 2 mm also common in the
collection. These specimens are significantly larger than the biggest fin rays (1.44 mm
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thick) belonging to PL 043, a 12.5 lb silver salmon and the largest modern salmonid
skeleton available for reference. While these are very likely from a larger salmon, it is
possible that some of these large rays belong to suckers or pikeminnow of great size. A
sample of sizeable fin rays from SIHP is shown in Figure 5.12.
Additionally, nine specimens of an unknown fish element that may be a proximal
rib, spine, or ray shaft fragment were identified. This element was distinct but was not
identifiable by either Dr. Lubinski or Dr. Partlow, or me, so it was decided to code these
specimens as “Element 1” for purposes of this analysis in the database. We are uncertain
as to the element identity or taxonomic identity of these specimens. Some examples of
“Element 1” are shown in Figure 5.13.
Radiocarbon Dating
Previous work provided two radiocarbon dates for the Sam Israel Housepit, one
from Miss (1997:C-2), and one from Dr. Lubinski. For this thesis I submitted three more
samples to DirectAMS. All dates are summarized in Table 5.09.
Results from the new radiocarbon analysis (See Appendix C) show dates similar
to the age of the other reliable bone collagen sample which was acquired in Summer
2018 (D-AMS 028385). Ignoring the questionable charcoal date obtained by Miss (1997),
this range of dates suggest a narrow period of occupation at the house pit of roughly 100200 years, from the 1430s-1630s A.D.~ These dates confirm the house pit as a Late
Archaic period (2000 BP-AD 1720) site as in Andrefsky (2004).
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Figure 5.12. Sample of large, possibly salmonid fin rays from SIHP. Top specimen is modern from CWU
collection, all others are archaeological from SIHP. From top to bottom: PL043 (1.44 mm thickness [th.].);
Spec. #34.07 (1.83 mm th. [Cat. #850]); Spec. #11.15 (2.00 mm th. [Cat. #1097]); Spec. #62.15 (2.53 mm
th. [Cat. #950]); Spec. #61.23 (2.56 mm th. [Cat. #920]); Spec. #36.05 (2.67 mm th. [Cat. #2267]); Spec.
#32.01 (2.87 mm th. [Cat. #1867]); Spec. #40.01 (3.24 mm th. [Cat. #1958]); Spec. #62.11 (3.20 mm th.
[Cat. #948]).
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Figure 5.13. Archaeological examples of unknown fish “Element 1” from SIHP. From top to bottom: Spec.
#31.21 (cat. #2149, thought to be salmonid); spec. #31.16 (cat. #2154, thought to be salmonid); spec.
#35.19 (cat. #2180, thought to be salmonid); spec. #32.07 (cat. #1875, unidentified); spec. #32.11 (cat.
#1875, unidentified); spec. #51.24 (cat. #809, unidentified).

The SIHP dates overlap closely with samples of sagebrush roots from ~4.5 m
below pre-irrigation levels at Soap Lake reportedly collected in 1968 and radiocarbon
dated to “as little as 300 years B.P.” (Friedman and Redfield 1971:889). The dated
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Table 5.09. Radiocarbon Dates from Sam Israel House Pit.1
Lab Number
Conventional
Calibrated Age2
Method/
(Cat #)
Age (BP)
(cal A.D.)
Material

Provenience & Reference

D-AMS
037676
(2478)

290 ± 22

A.D. 1516-1656

AMS/Bone
collagen

Unit 12H, Level 9, 40-45 cm
(this thesis)

D-AMS
037675
(2477)

377 ± 23

A.D. 1447-1630

AMS/Bone
collagen

Unit 10I, Level 9, 40-45 cm
(this thesis)

Beta-61361

50 ± 80

N.A.3

Beta decay/
Charcoal

Unit 11J, Level 11, 50-55 cm
(Miss 1997:C-2)

D-AMS
028385
(984)

413 ± 21

A.D. 1436-1613

AMS/Bone
collagen

Unit 7G, Level 11, 50-55 cm
(Lubinski, personal
communication

D-AMS
354 ± 23
A.D. 1455-1634
AMS/Bone Unit 7I, Level 19-22, 90-110
037674
collagen
cm (this thesis)
(2476)
1
Ordered by provenience depth, with uppermost date first.
2
Maximum extent of 2σ age ranges calibrated with OxCal 4.3.2 (Bronk Ramsey 2017) using Intcal13
dataset (Reimer et al. 2013).
3
This date was rejected as anomalous, given the depth and lack of historic artifacts (Miss 1997:53) in the
housepit.

sagebrush implies that the lake was quite low at near the time of house pit use and lends
support to the idea that the lake was not hospitable to fishes at the time. However, given
uncertainties in dating and the possibility for rapid fluctuations in water level, it is
possible that the house pit occupation coincides with a narrow span of time in which
conditions around or perhaps within Soap Lake itself were wetter or fresher.

Ancient DNA Analysis
Five samples of salmonid bone were submitted to the Ancient DNA Laboratory at
Simon Fraser University to attempt species identification, which was not possible on
comparative osteological bases for the SIHP sample. An analysis report was completed
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May 23, 2020 by Zhang et al. (2020), provided in Appendix D. All five samples returned
positive identifications.
As noted in their report (Zhang et al. 2020), they successfully amplified
mitochondrial DNA (mtDNA) using polymerase chain reaction (PCR) for two analyses.
They attempted species identification by comparison to D-loop and cytochrome b
sequences reported in the GenBank database, and sex identification using two other
mtDNA loci. All five samples were identified as male Oncorhynchus tshawytscha
(Chinook salmon). These results are summarized in Table 5.10.
Table 5.10. Ancient DNA Results
Species Identification

Sex Identification

Cat #

Provenience

D-loop

Cytochrome b

Clock1a

sdY

2480

Unit 10I, level 8
(35-40 cm)

O. tshawytscha

O. tshawytscha

Male

Male

2481

Unit 12H, level 9
(40-45 cm)

O. tshawytscha

O. tshawytscha

Male

Male

2482

Unit 9J, level 13
(60-65 cm)

O. tshawytscha

O. tshawytscha

Male

Male

883

Unit 7G, level 12
(55cm to floor)

O. tshawytscha

O. tshawytscha

Male

Male

2479

Unit 7I, level 19-22
(90-100 cm)

O. tshawytscha

O. tshawytscha

Male

Male
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CHAPTER VI
DISCUSSION AND CONCLUSIONS

This chapter is a discussion of the implications of my results. First, I discuss the
results of the cataloging. Then I discuss analysis findings by looking for patterns in my
own results, between different areas of the SIHP locale and between flotation samples
and dry screened samples. Next, I compare my taxonomic and skeletal parts data to
similar fish data reported from other mid-Columbia Plateau sites, including the nearby
Mesa 12 recently reported in the thesis by Justin Fitzpatrick (Fitzpatrick 2019), two river
sites reported in the thesis by Matt Johnson (Johnson 2018), and two Kittitas County sites
reported by Lubinski (2014) and Lubinski and Partlow (2012). I also compare my data to
a sample of summary riverine sites described by Butler and Campbell (2004), to see how
the distinct Soap Lake fish assemblage compares to these other sites. I end the discussion
by using the criteria developed by Lubinski and Partlow (2012) to evaluate whether the
fish at SIHP were procured locally, or if they were transported from outside the vicinity
of Soap Lake.

Cataloging
As is the case with any project, this thesis came with its share of challenges and
rewards. The first and perhaps most significant challenge was to catalog and
subsequently organize the sizeable faunal assemblage recovered from SIHP while
simultaneously isolating all fish remains for this research. This effort benefited greatly
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from Dr. Lubinski’s oversight and assistance with distinguishing between tiny fragments
of fish and mammal bone. Having this close involvement by an individual so experienced
with fish zooarchaeology allowed the catalog process to operate more efficiently than I
could have alone and was also an opportunity for me and my student assistants to rapidly
learn individual fish skeletal elements. This procedure was ultimately a valuable exercise
in collections management, which is an essential part of curation. The faunal material
from SIHP is now organized and prepared for further investigation in the future.
This analysis is the most comprehensive fish study ever conducted on the Sam
Israel House Pit assemblage. Prior my work, no fish specimens at SIHP had been
identified to the taxonomic level of species. As stated by Schalk (1983), a lack of species
identifications makes interpretation of fish in the archaeological record problematic. I
positively identified five species of fish in the house pit, with likely at least a sixth
including the salmonid DNA results. This makes SIHP a much more valuable data point
within the archaeological context of the mid-Columbia Plateau.

Comparisons
To facilitate comparisons of taxonomic distributions, I employed two different
abundance indices. The first was the salmonid index, to evaluate the abundance of
salmonids compared to other taxa, and the second was the sucker index, to evaluate the
relative abundance of suckers and minnows. The salmonid index was developed by
Butler and Campbell (2004:360-361) as (NISP Salmonidae/NISP Salmonidae + NISP all
other order-level or better fish). As at the Mesa 12 site (Fitzpatrick 2019:53), since there
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were no identified “other fish” than Order Cypriniformes at SIHP, the index could also be
stated as NISP Salmoniformes / (NISP Salmoniformes + NISP Cypriniformes). The
sucker index is NISP Suckers/(NISP Suckers + NISP Minnows).
To facilitate comparisons of skeletal part abundance, I employed NNISP (normed
number of identified specimens, Grayson and Frey 2004), which is the NISP count
divided by the number of times an element occurs in a complete skeleton. This measure
was employed instead of %MAU since MAU data was not available from all sites subject
to comparison. For a more useful comparison between different fish assemblage NNISPs,
I created a ranking system. For each site, I ranked each fish body region on a scale of 1 to
4, based on the highest NNISP per category.

Patterns within SIHP
To begin, there is no real comparison of fish remains to be made between the
three loci at the Sam Israel site, being that there are just two undescribed fish bones in the
campsite assemblage, and no recovery of fish from the mesa, based on the remains
analyzed by Olson (1997). It seems clear that what fishing activities were taking place at
Sam Israel were almost exclusive to the house pit feature. As such, this subsection
focuses only on patterns in fish remains within the house pit excavation block.
Screening method and taxonomic proportions were compared to determine the
adequacy of flotation vs ¼” dry screen in recovering fish remains at SIHP. I also
compared across three areas or contexts of the house pit feature: the “floor” or interior
area, bench area, and outside. (Note that the “floor” sample comes to the present ground
114

surface and so likely combines house floor materials with subsequent fill.) Only
excavation units that were obviously within one region of the house pit based on the site
map (Figure 3.11) were considered for this comparison. As such, some uncertain fishdense units that are bisected by the boundary (e.g. Unit 8G) were left out of the
comparison. The results are shown in Table 6.01.

Table 6.01. Fish Taxa Recovery Using Different Methods and by Site Area at SIHP
¼”
Taxon
screen Flotation
Floor Bench
Order
Family
(Common name)
NISP
NISP
NISP1
NISP2
Cypriniformes

117

136

73

85

-

34

21

18

14

-

6

2

5

2

-

206

42

61

69

6

Catostomus catostomus
(Longnose sucker)

6

-

3

1

1

Catostomus columbianus
(Bridgelip sucker)

5

3

2

4

-

Catostomus macrocheilus
(Largescale sucker)

2

-

1

-

-

163

125

49

58

2

35

-

13

13

-

574

329

225

246

9

0.34

0.38

0.28

0.29

0.22

Sucker index
0.84
0.66
0.74
“Floor” units in the sample included 8H, 9J, 10I, 11G, 11I, 11J, and 12H.
2
“Bench” units in the sample included 7G, 7I, 8K, 9E, 9L, 10F, and 11F.
3
“Outside” units in the sample included only 6I and 14G.

0.82

1.00

Cyprinidae

Unidentified
sucker/minnow

Outside
NISP3

Unidentified minnow
Siphateles bicolor
(Tui chub)

Catostomidae

Catostomus sp.

Salmoniformes
Salmonidae

Unidentified
salmon/trout/whitefish
Oncorhynchus sp.
Total NISP:

Salmonid index
1

This comparison shows some similarities and differences between dry screened
and flotation samples. Importantly, the inclusion of the flotation samples did not increase
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the taxonomic richness of the study; no new taxa were discovered in the flotation
samples. In fact, fewer taxa are identified in the flotation sample. For example, there are
no Oncorhynchus specimens, and only one of three sucker species. This is likely because
the flotation sample specimens were so small that diagnostic features were typically
lacking. There is little evidence of a bias in the 1/4” screened sample when compared to
the flotation sample, as one expects in other regions where there are important small
fishes such as herring. The proportion of salmon to cypriniform fish specimens recovered
by both methods is remarkably similar, 0.34 vs. 0.38. This illustrates the dominance of
cypriniform fish over salmon in both recovery contexts at SIHP. The sucker index shows
more variation between the two recovery methods, the dry screen samples having a
sucker index of 0.84 and the flotation samples having an index of 0.66. This shows a
measurably lower rate of recovery of diagnostic sucker remains via flotation at SIHP.
The comparison between different areas of the house pit feature also shows
similar taxonomic proportions. The salmonid index varied from 0.28 to 0.29 to 0.22. The
sucker variation between the two comparable areas was 0.74 (for the interior “floor”) to
0.82 (for the bench area). There were seven sucker specimens recovered from outside of
the feature and no minnows, giving that area a sucker index of 1.0. These values and
those of the salmonid indices show that there is little variation in the fish taxa recovered
from the two main habitation contexts of the house pit feature, and while for some reason
the remains of suckers appear to dominate the fish outside, that sample is also
comparatively very small and therefore not as relatable to the other two. Overall, these
are quite different than the findings of Partlow (2006) for an Alutiiq house on Kodiak
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Island, wherein the house floor sample was dominated by one fish taxon and the external
midden by another.
I compared cypriniform fish skeletal parts distribution between the ¼ dry screen
and flotation samples to identify any patterns in element recovery between the two. To do
this, I used the NNISP value of the dry screen and flotation cypriniform fish data sets
(Table 6.02) and ranked each body region from 1-4 by the highest NNISP (Table 6.03).
Table 6.02. Cypriniform Fish Skeletal Parts at SIHP by Recovery Method1
¼”
¼”
MNE/1
45GR76
screen
screen Flotation
Element
fish
NISP
NISP
NNISP
NISP

Flotation
NNISP

Cranial:
Articular

2

9

4

2.0

5

2.5

Basioccipital

1

8

6

6.0

2

2.0

Branchiostegal

6

9

2

0.3

7

1.2

Ceratohyal

2

9

6

3.0

3

1.5

Dentary

2

10

6

3.0

4

2.0

Epibranchial

8

1

-

-

1

0.1

Epihyal

2

4

4

2.0

-

-

Epiotic

2

5

3

1.5

2

1.0

Exoccipital

2

3

2

1.0

1

0.5

Frontal

2

11

11

5.5

-

-

Hyomandibular

2

21

18

9.0

3

1.5

Interopercle

2

4

3

1.5

1

0.5

Lower Hypohyal (#2)

2

2

2

1.0

-

-

Maxillary

2

3

2

1.0

1

0.5

Mesopterygoid

2

7

5

2.5

2

1.0

Metapterygoid

2

11

8

4.0

3

1.5

Opercle

2

47

45

22.5

2

1.0

Palatine

2

4

3

1.5

1

0.5

Parietal

2

2

1

0.5

1

0.5

Parasphenoid

1

9

5

5.0

4

4.0
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Table 6.02. Cypriniform Fish Skeletal Parts at SIHP by Recovery Method1 (continued)
¼”
¼”
MNE/1
45GR76
screen
screen Flotation Flotation
Element
fish
NISP
NISP
NNISP
NISP
NNISP
Lower Pharyngeal

2

13

2

1.0

11

5.5

Preopercle

2

4

2

1.0

2

1.0

Prootic

2

5

4

2.0

1

0.5

Pterotic

2

2

-

-

2

1.0

Quadrate

2

3

3

1.5

-

-

Supraethmoid

1

3

3

3.0

-

-

Supraoccipital

1

2

1

1.0

1

1.0

Subopercle

2

7

2

1.0

5

2.5

Urohyal

1

7

5

5.0

2

2.0

Vomer

1

5

2

2.0

3

3.0

Cleithrum

2

73

68

34.0

5

2.5

Coracoid

2

6

2

1.0

4

2.0

Postcleithrum

2

3

3

1.5

-

-

Scapula

2

4

-

-

4

2.0

Supracleithrum

2

10

6

3.0

4

2.0

Basipterygium

2

21

20

10.0

1

0.5

Vertebra 1

1

6

2

2.0

4

4.0

Vertebra 2

1

9

7

7.0

2

2.0

44

171

86

2.0

85

1.9

Caudal Bony Plate

2

2

2

1.0

-

-

Ultimate

1

3

3

3.0

-

-

538

359

Pectoral:

Trunk:

Other vertebrae
Tail:

Total Identified Elements
1

179

Omitted two cypriniform fish scales from misc. body region that were recovered via flotation

The results show that one third (179/538, 33.2%) of the identifiable cypriniform
elements in my sample were recovered via flotation, a slightly smaller proportion
compared to what one might expect based on the total bone counts by method (329 NISP
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Table 6.03. Cypriniform Fish Skeletal Part Ranks at SIHP by Recovery Method
Body Region
Combined NNISP Ranks
¼” mesh NNISP Ranks
Flotation NNISP ranks
Cranial

2

2

1

Pectoral

1

1

2

Trunk

3

3

3

Tail

4

4

-

from flotation of 903 NISP total = 36.4%) This comparison also reveals some similarities
between the cypriniform fish elements recovered using each method, and some key
differences. Similar numbers of trunk and tail vertebrae were recovered using flotation
(NISP=85) vs. dry screening (NISP=86), but the proportions were quite different. In the
dry screening sample, vertebrae compose only 23.9% (86/359) of the total element
sample, while in the flotation sample they compose 47.4% (85/179), perhaps indicating
that the screened sample is biased against vertebrae. This could occur if many
cypriniform fish vertebral centra are less than 1/4” in size, while elements from the
cranium are often larger, as also suggested by Fitzpatrick (2019).
The cypriniform fish body region rankings of the ¼” dry screen sample mirror the
ranks of the combined flotation and dry-screened recovery data sets at SIHP, with
pectoral elements ranking highest, while in the flotation samples cranial elements are
ranked highest. This is partly because the cypriniform element with the highest MAU at
SIHP, the cleithrum, was overwhelmingly (68/73, 93.1%) recovered by dry screening.
There are some important differences in the flotation sample. There was a much higher
recovery rate (11/13, 84.6%) of the lower pharyngeal bone from flotation. This diagnostic
element was used to help positively identify tui chub at SIHP. It is notable that elements
from the tail region were absent from the flotation samples.
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The flotation samples show that this recovery method did not add significantly to
taxonomic data or salmonid skeletal parts data at SIHP. Flotation did, however, add a
considerable amount of cypriniform skeletal parts data to my analysis results. This
included the recovery of some cypriniform elements that were not found in dry screening,
(such as body scales, scapulae and pterotics), and the high recovery of the lower
pharyngeal. The lower pharyngeal is an important element because it is more distinctive
to taxon than nearly any other cypriniform element. Almost half of the cypriniform
vertebrae in my sample came from flotation and considering how useful vertebrae were
in estimating live fish sizes at SIHP earlier in my results (see Chapter V: Results), this
represents a significant proportion of information that would otherwise be unaccounted
for without my analysis of the flotation samples. While many more very small,
undiagnostic fish bone fragments were added to the SIHP assemblage as a result, the
analysis of the flotation samples ultimately proved to be complementary to interpretations
of the suckers and minnows.
The recovery method findings here have possible implications for future
archaeological sampling in similar settings. In general, the ¼” dry screening performed
well; the finer screen size used for the flotation samples did not provide any additional
fish taxa, nor differ in taxonomic proportions from the ¼” sample. The flotation samples
did provide a more balanced recovery of cypriniform fish skeletal parts, which may have
been biased against sucker/minnow vertebrae in the ¼” sample. Given the large time
investment required for flotation recovery, I recommend a mix of recovery strategies
rather than exclusive use of fine-screen methods.
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Fish Taxonomy at Columbia Plateau Sites
This section discusses the identified fish taxa at SIHP, and how they compare to
other Columbia Plateau assemblages. The identified sucker and minnow species that
resulted from this research required the recognition of distinguishing characteristics
present in both archaeological fish specimens and modern ones from the comparative
osteological collection. The criteria developed to recognize these characteristics were
documented in this thesis as a reference for future fish researchers. To help put the SIHP
assemblage into context, I compared the fish taxa I identified from the Sam Israel House
Pit (45GR76) to that of five other inland and riverine Columbia Plateau precontact sites
in Washington that are within 50 miles of SIHP and have reported fish NISP and MNI
taxonomic data (Table 6.01), in order to determine if the pattern of cypriniform fish
dominance (particularly suckers) at my site is typical of others in this region.
The five sites include three representing inland sites (at least 5 miles from the
Columbia River) and two representing sites adjacent to the Columbia River. The three
inland sites used to make this taxonomic comparison were the Mesa 12 site (45GR144;
Fitzpatrick 2019), located in the vicinity of the lower Grand Coulee roughly 8 miles
northeast of SIHP, the Grissom site (45KT301; Lubinski and Partlow 2012) which is just
over 40 miles west of SIHP, and the Bishop’s Hollow site (45KT1975; Lubinski 2014)
located 50 miles southwest of SIHP. Two riverine sites in this comparison are Hole-inthe-Wall Canyon (45KT12) and the French Rapids site (45KT13), both of which are
located on the west bank of the Columbia River in Gingko Petrified Forest State Park
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(Johnson 2018), roughly 40 miles southwest of SIHP. Including SIHP, these six sites
represent three different geographic regions on the Plateau: the Kittitas Basin (45KT301
and 45KT1975), the Columbia River floodplain (45KT13 and 45KT12), and the lower
Grand Coulee (45GR76 and 45GR144). The comparison is shown in Table 6.04.
Each of the fish species identified at these sites is present in the Columbia River
system today (Wydoski and Whitney 2003). Pikeminnow remains are present at four of
these sites including SIHP, but they are most particularly abundant at the Grissom site
where they comprise 40.7% (31/76) of the identified minnow taxa. Tui chub bones were
identified at both SIHP and the Mesa 12 site in comparable numbers but are absent from
the other sites. There are only a handful of archaeological sites that have reported tui
chub remains in Washington, including these two and one other near present-day
Vancouver, Washington (Lubinski and Scholz 2020), though their cultural use in the
neighboring Western Great Basin is well known (Butler 1996). Therefore, its presence at
SIHP is a critical addition to interpretations of precontact fish procurement on the
Columbia Plateau. Tui chub are tolerant of poor water quality conditions (see Chapter III:
Study Area), making them among the more likely fish species to possibly inhabit Soap
Lake or the other once alkaline lakes in the lower Grand Coulee during wetter periods. As
has been mentioned before, the freshwater spring located 0.25 miles northeast of SIHP
should also be considered as a potential habitat for tui chub in the past, since they
commonly inhabit ponds (Wydoski and Whitney 2003). Today, tui chub are well known
from a series of interconnected lakes (McMannaman, Morgan, Half Moon, Hutchinson,
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Table 6.04. Fish Taxonomy (NISP) at Six Columbia Plateau Sites.
Taxon
45GR761 Mesa 122 Grissom3

45KT124

45KT134

45KT19755

CLASS ACTINOPTERYGII
Unidentified bony fish

1,959

387

323

3

36

29

253

167

146

1

17

9

-

-

45

-

-

1

p6

9

31

1

-

-

8

9

-

-

-

-

55

66

33

1

1

-

Catostomus catostomus
(longnose sucker)

6

2

-

-

-

-

Catostomus columbianus
(bridgelip sucker)

8

-

10

-

-

-

Catostomus macrocheilus
(largescale sucker)

2

-

10

2

1

1

249

73

171

2

4

12

35

-

460

23

10

-

293

-

119

1

8

7

2,862

713

1,348

34

77

59

0.36

0.00

0.56

0.77

0.44

0.23

ORDER CYPRINIFORMES
Unident. sucker/minnow
Family Cyprinidae
Mylocheilus caurinus
(Peamouth)
Ptychocheilus oregonensis
(Northern pikeminnow)
Siphateles bicolor
(Tui chub)
Unidentified minnow
Family Catostomidae

Catostomus sp.
(unidentified sucker)
ORDER SALMONIFORMES
Family Salmonidae
Oncorhynchus sp.
Unidentified salmonid
TOTAL FISH NISP
New calculations:
Salmonid Index

Sucker Index
0.81
0.47
0.64
0.67
0.83
0.93
From Table 5.02
2
From Fitzpatrick (2019:Table 5.05)
3
From Lubinski and Partlow (2012:Table 2)
4
From Johnson (2018:Tables 7.01, 8.01, 8.08, and 8.11). Note that while these sites provide a good
comparison for identified cypriniform taxa, the samples are very small and probably unrepresentative of
these sites.
5
From Lubinski (2014:Table 1)
6
Present in SIHP dig unit outside of thesis sample
1
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and Shiner Lakes) located roughly 40 miles southeast of SIHP (Wydoksi and Whitney
2003). This fish was also known to inhabit Moses Lake during the mid-twentieth century
(Groves 1951:17). However, the viability of these locations as precontact tui chub habitat
is unknown. Overall, the presence of minnows at precontact sites on the Columbia
Plateau is less frequent than suckers.
Sucker remains are ubiquitous in this comparison, being represented by at least
one species at every site. Longnose sucker, known to favor cold water lake habitats
(Wydoski and Whitney 2003) is present only at SIHP and Mesa 12, perhaps implying the
existence of cold lake habitats in the lower Grand Coulee chain lakes that maybe were
not available in the Kittitas Valley or along the Columbia. Bridgelip sucker is known
only at SIHP and the Grissom site. Largescale sucker has the widest distribution among
these sites, being present at SIHP and all but one (Mesa 12) of the other five. According
to Wydoski and Whitney (2003:146-147), largescale sucker is the most common species
of sucker in the Columbia River system today, and the archaeological data seems to
support this having been the case during the late Holocene as well.
The presence of salmonids is common at mid-Columbia Plateau sites, the genus
Oncorhynchus being positively identified at four of the six sites in this comparison with
unknown salmonids at a fifth. However, the importance of suckers and minnows over
salmon in the lower Grand Coulee is reaffirmed by the absence of salmon compared to
the dozens of specimens of suckers at the Mesa 12 site (45GR144), and the relatively low
salmonid index of SIHP. The two Kittitas Basin sites have more variable salmonid
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indices. But what about at larger riverine sites? The assemblages from 45KT12 and
45KT13 are so small (and are likely not systematically collected) as to not be useful for
such comparison.
To compare the proportions of cypriniform and salmonid fish recovered from
SIHP to better recovered fish samples from sites along the Columbia River, I compared
the salmonid index at SIHP to five riverine Chief Joseph Dam sites that are north of SIHP
summarized by Butler and Campbell (2004). The Chief Joseph Dam sites used in my
comparison with SIHP were all sites in Butler and Campbell (2004:Table XII) that met
these criteria: location within 50 miles of the site, radiocarbon dates of <3000 BP, and
identified fish sample with a combined NISP of >50. I combined all components into one
for each site. The fish remains from these five sites were also used in faunal comparisons
with the nearby Mesa 12 site (Fitzpatrick 2019). The results of the comparison are shown
in Table 6.05.

Table 6.05 Salmonid Indices at Six Sites
45GR76 45DO214
Taxon
NISP
NISP

45DO285
NISP

45OK2
NISP

45OK258
NISP

45OK4
NISP

Order
Cypriniformes

581

37

3

18

40

24

Family
Salmonidae

328

236

71

177

85

553

909

273

74

195

125

577

0.36

0.86

0.96

0.91

0.68

0.96

Total NISP
Salmonid Index

This comparison shows that the proportions of salmonids are quite different at
SIHP compared to riverine sites. The salmonid index at SIHP, at 0.36, is much lower than
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the lowest index from the riverine sample of 0.68 from 45OK258. The salmonid indices
at the three other upland sites discussed here (Mesa 12, Grissom, 45KT1975) are also
lower than at 45OK258. Clearly, a “salmonopic” viewpoint is not useful for
interpretations of fish remains away from the river; sucker and minnow bones outnumber
salmonid bones at such inland sites. The extent to which this numerical dominance
indicates more importance in the diet is less clear. Given the larger overall size of
salmonids compared to cypriniform fish in general, and the very large Chinook salmon
present at SIHP, the food yield of a smaller number of salmon could outweigh more
numerous suckers and minnows. On the other hand, the possibility of complete
cypriniform fish but partial salmonids at sites like SIHP complicates this view.
At other locations than SIHP on the mid-Columbia Plateau, salmonid otoliths
have successfully been recovered and identified. Otoliths from chinook salmon have been
identified at Salishan Mesa (45GR445 [Galm 2006]), which is 25 miles northeast of
SIHP, and chinook otoliths have also been identified at four of the Chief Joseph Dam
sites described by Campbell (1985). Considering the size of some of the salmon vertebra
in my sample, chinook is a strong possibility for SIHP as well, as was verified in the
aDNA analysis.
Because the destruction of native fish populations within the past 100-150 years
(see Chapter III: Study Area) makes it hard to assess the Late Holocene distribution of
fish species across the mid-Columbia Plateau (Pickett 1999:5; Schmuck and Petersen
2006), we must look for evidence in the archaeological record. All the sites I used in this
comparison except for 45KT1975 are reliably dated to within the Late Archaic period
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(2000 BP-AD 1720). As such, this taxonomic comparison models the distribution of the
identified fish species at these different locations on the Plateau during the Late
Holocene.

Cypriniform Fish Skeletal Parts at Columbia Plateau Sites
I compared the cypriniform fish skeletal element distribution from SIHP to that of
three other Columbia Plateau precontact sites in Washington that have similar faunal
data, in order to determine if the pattern at my site is typical of others in this region. The
three sites I used to make this comparison are the Mesa 12 site (45GR144), the Grissom
site (45KT301), and the Bishop’s Hollow site (45KT1975), all used in the prior
comparison. This builds upon a previous comparison between these three sites by
Fitzpatrick (2019).
I used a different zooarchaeological quantification method to compare these fish
assemblages: normed NISP (NNISP). This is defined as the NISP value divided by the
minimum number of times each element in the comparison occurs in an individual animal
skeleton (Grayson and Frey 2004). I used NNISP to facilitate this comparison because
%MAU data was not available for skeletal parts for each fish assemblage, but skeletal
parts data by NISP does exist for each. The results of this comparison are given in Table
6.06.
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Table 6.06. Cypriniform Fish Skeletal Part Distribution at Four Sites
MNE/1
45GR76
45GR76
Mesa 12
Element
fish
NISP1
NNISP
NNISP2

Grissom
NNISP2

45KT1975
NNISP2

Cranial:
Articular

2

9

4.5

0.5

1.0

0.5

Basioccipital

1

8

8.0

6.0

3.0

-

Branchiostegal

6

9

1.5

1.5

0.8

0.2

Ceratohyal

2

9

4.5

1.5

5.5

2.0

Dentary

2

10

5.0

4.5

7.0

-

Epibranchial

8

1

0.1

-

-

-

Epihyal

2

4

2.0

0.5

1.0

-

Epiotic

2

5

2.5

-

-

-

Exoccipital

2

3

1.5

0.5

1.5

-

Frontal

2

11

5.5

2.0

1.0

-

Hyomandibular

2

21

10.5

6.0

8.0

0.5

Interopercle

2

4

2.0

3.0

4.5

0.5

Lower Hypohyal (#2)

2

2

1.0

-

-

-

Maxillary

2

3

1.5

1.5

9.5

0.5

Mesopterygoid

2

7

3.5

0.5

1.5

-

Metapterygoid

2

11

5.5

0.5

1.5

-

Opercle

2

47

23.5

10.5

11.5

-

Palatine

2

4

2.0

3.5

1.5

0.5

Parietal

2

2

1.0

0.5

2.0

-

Parasphenoid

1

9

9.0

8.0

10.0

-

Lower Pharyngeal

2

13

6.5

9.5

27.5

1.0

Preopercle

2

4

2.0

2.5

7.0

-

Prootic

2

5

2.5

-

0.5

-

Pterotic

2

2

1

1.0

0.5

-

Quadrate

2

3

1.5

3.0

6.0

0.5

Supraethmoid

1

3

3.0

1.0

1.0

-

Supraoccipital

1

2

2.0

1.0

1.0

-

Subopercle

2

7

3.5

2.5

1.5

-

Urohyal

1

7

7.0

1.0

5.0

-

Vomer

1

5

5.0

4.0

3.0

-
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Table 6.06. Cypriniform Fish Skeletal Part Distribution at Four Sites (continued)
MNE/1
45GR76
45GR76
Mesa 12
Element
fish
NISP1
NNISP
NNISP2

Grissom
NNISP2

45KT1975
NNISP2

Pectoral:
Cleithrum

2

73

36.5

9.5

13.5

-

Coracoid

2

6

3.0

2.5

5.5

0.5

Postcleithrum

2

3

1.5

0.5

2.0

-

Scapula

2

4

2.0

-

0.5

0.5

Supracleithrum

2

10

5.0

2.0

1.0

-

Basipterygium

2

21

10.5

4.5

7.5

-

Vertebra 1

1

6

6.0

1.0

3.0

-

Vertebra 2

1

9

9.0

3.0

13.0

-

44

171

3.9

2.4

2.8

0.2

Caudal Bony Plate

1

2

2.0

-

-

-

Ultimate

1

3

3.0

3.0

9.0

-

Trunk:

Other vertebrae3
Tail:

Total identified elements
538
294
448
23
From Table 5.04
2
From Fitzpatrick (2019:Table 5.08). Omitted one ceratobranchial and five ectopterygoid from Grissom.
One prevomer from Grissom added to this table as a vomer following Weisel (1960).
3
vertebrae excluding the first, second, and ultimate. The number for one cypriniform fish is the maximum
for a longnose sucker (Catostomus catostomus) reported by Mecklenburg et al. (2002:142) as 45-47 total
vertebrae, minus three.
1

There are similarities and differences apparent between the cypriniform fish
NNISP at these four archaeological sites. Cranial elements have the highest NNISP at
three of the sites, while at SIHP the cleithrum, a pectoral element, has the highest NNISP
value. The cranial element with the highest NNISP at three of the sites was the
operculum. At the Grissom site, the lower pharyngeal had the highest NNISP value of all
cypriniform fish elements in this comparison. To facilitate a more useful comparison
between these different fish assemblage NNISPs, I ranked each fish body region on a
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scale of 1 to 4, based on the highest NNISP per category. The results are shown in Table
6.07.

Table 6.07. Cypriniform Fish Skeletal Parts at Four Sites Ranked by Body Region
45GR76
Mesa 12
Grissom
45KT1975
Body Region
NNISP Ranks
NNSIP Ranks
NNISP Ranks
NNISP Ranks
Cranial

2

1

1

1

Pectoral

1

2

2

2

Trunk

3

3

3

3

Tail

4

4

4

-

This summary table shows that cranial elements from cypriniform fish have the
highest NNISP at each of these sites except for SIHP, where they are ranked second to
pectoral elements due to the high numbers of cleithra in my sample. Pectoral elements are
ranked second at each other site. Trunk elements and tail are ranked third and fourth,
respectively, at all four sites. At three of the sites, the trunk portions are about 1/2 as
common as the cranial portions based on NNISP (10.5/23.5, 4.5/10.5, and 13.0/27.5),
while at 45KT1975 they are 1/5 as common with a much smaller sample size (0.2/1.0).
The common occurrence of operculum and cleithrum in these samples is at odds
with the expectations from volume density given by Butler (1996), who ranks the
operculum at 13/14 and the cleithrum at 14/14, lower than all the other largescale sucker
(Catostomus macrocheilus) skeletal elements measured in that study. Although vertebrae
are ranked as denser by Butler (1996), they are among the least frequent elements at all
four sites, having much lower NNISP values compared with cranial elements. This
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pattern is not straightforward to interpret but could result from screening biases leading to
relatively greater recovery of cranial elements as suggested by Fitzpatrick (2019:72).

Local vs Non-Local Fish Catch
Given the find of the SIHP fish remains so near to a hyperalkaline environment
like Soap Lake that does not support fish today, the location from which the
archaeological fish were procured is of considerable interest. The fish found at the site
could have been procured from the immediate environs of Soap Lake or one of the
fresher chain lakes at longer distances. To examine this, I used multiple approaches to
infer catch location by taxon as proposed in Lubinski and Partlow (2012). These included
looking for information on (a) ethnographic/ethnohistoric/oral history records on use,
capture, movement, or trade of the fish species in question (b) site setting and contents
(e.g., fishing artifacts), (c) habitat and range requirements of the fish species in question,
and (d) skeletal element abundance at SIHP.
Considering the first criterion, the ethnographic/ethnohistoric record present
mixed information regarding the identified fish. All the fish species present at SIHP are
known to have been procured by local Plateau tribes (Hunn 1980:Figure 1), except tui
chub, for which there is no ethnohistoric record in Washington that I could find. This
absence might be because this species was relatively rare and unimportant along the
major rivers where most ethnographic information was obtained, but this is not certain.
There was also no ethnohistoric documentation I could find to suggest that Soap Lake
specifically or the lower Grand Coulee generally was known as a productive fishing
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ground in the past. As noted by Lubinski and Partlow (2012) for the Grissom site, in the
Soap Lake area there is no record of trade of minnows or suckers, but there was an
extensive trade in salmon throughout the Pacific Northwest in the 1800s (Cannon 1992;
Stern 1998; Thwaites 1905, 1906:358). Additionally, according to Miller (1998:253-255),
it is known that Soap Lake was the location of an historic regional trade center used by
tribes in the area. Thus, fish could have been brought to Soap Lake from across the
Plateau region, where the remains of some of these could have ended up in the house pit.
The second criterion in assessing local fish catch is site setting and contents. The
site setting largely suggests that SIHP fish remains cannot represent local catch, since
Soap Lake is hyperalkaline and supports no fish today (Walker 1974; Wolcott 1973). The
lake seems like an unlikely source for even salt tolerant tui chub around 300-400 years
ago when the site was occupied, because lake levels were even lower than they are today
(Friedman and Redfield 1971. An evaluation of other potential fish habitats near Soap
Lake is discussed further below.
Site contents that might inform on fish catch locations could include fishing
artifacts. Because the importance of fish in the diets of the house pit occupants is
unmistakable, it is notable that there is no record of any fishing implements recovered
from the Sam Israel site. It is possible any such artifacts could have been removed by
amateur diggers earlier during the 20th century. If they were present, fishing artifacts
would at least suggest that the occupants of SIHP were doing some fishing themselves
rather than sustaining themselves exclusively on fish brought to the site from elsewhere.
It is also possible that the fishing techniques used locally simply would not have readily
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left remains that are recoverable from a house pit, as might be expected if stone weirs or
textile nets and basketry were being used to catch the fish at SIHP. Unfortunately,
without supporting evidence this is impossible to know with any certainty, though an
understanding of the fishing techniques used could further interpretations.
On the other hand, the contents of the site provide direct evidence for
interregional trade. The evidence for trade over long distances at SIHP is clear from the
presence of marine shell beads (of the genera Olivella and Dentalium) described in Miss
(1997) that originated from the Pacific Coast. Considering these exotic artifacts, it is
plausible that some fish may also have come to SIHP from locations outside of the Grand
Coulee, if not quite as far as the Pacific Coast.
The third criterion considers the habitat requirements for the identified fishes, and
potential habitats in the vicinity of SIHP. This criterion will be discussed separately for
the identified taxa, beginning with salmonids. The DNA analysis results confirmed the
presence of Chinook salmon at SIHP, and while we don’t know for certain what species
of salmonid the vertebrae belonged to, some of them are probably also Chinook salmon
based on their size. The size of some of the salmonid vertebrae identified in my sample
would have come from very large individuals that likely were procured from the
Columbia River as there is no habitat in the lower Grand Coulee that would have
supported them. The Columbia River source argument follows that made by Galm
(2006:6.3) for a Chinook otolith found at Salishan Mesa some 25 miles to the northeast.
However, it is possible that closer Chinook habitat existed in the past, since native
spawning Chinook salmon were documented in lower Crab Creek in 2008-2009 (Small et
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al. 2011). It is uncertain how far up this tributary stream the salmon could have come
historically, but some parts of Crab Creek are within 10 miles of SIHP.
If the cypriniform fish were caught local in the coulee, the closest suitable habitat
for suckers and minnows was probably Blue and Park Lakes, since they were freshwater
and had fish in the late nineteenth century (Symons 1882). These lakes are at least 8
miles to the northeast of SIHP. It is possible small minnows at SIHP like tui chub were
procured much closer to the site considering the nearby freshwater spring indicated 0.25
miles northeast on the 1976 site overview sketch map (Figure 3.07), and on the current
topographic map. Suckers probably could not have inhabited this spring, as they are
spawning fish and need deeper, colder habitat (Scholz 2014b). We simply do not have
enough information on the native fish populations of the coulee chain lakes before the
twentieth century to be sure of what taxa were present, and they are sadly not available
for study today.
Crab Creek today is within 10 km east of SIHP and is home to suckers and
minnows (Wydoski and Whitney 2003; Scholz 2014). Bridgelip and largescale sucker
occur in this stream, although largescales are not found in the upper Crab Creek drainage
today (Scholz 2014b:810). Crab Creek might have been good bridgelip habitat in the
past, as they are the most common sucker in Crab Creek today (Scholz 2014b:797).
Longnose sucker is not currently known from anywhere along Crab Creek and is
considered rare in the Columbia River below Chief Joseph Dam today (Scholz
2014b:792), but this species was found in a 2005 survey of Billy Clapp Lake, which is 11
miles east of the site (Schmuck, personal communication to Dr. Lubinski, 2017).
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Bridgelip sucker was also documented in Billy Clapp Lake, in 1979 (Scholz 2014b:Table
11.8).
The fourth criterion is a comparison of the fish skeletal part abundances observed
at SIHP and the pattern expected for locally caught fish. The data for salmon at Sam
Israel are somewhat contradictory, because if these fish were transported, we would
expect to see a trunk-dominated salmon skeletal part distribution in the house pit
(Lubinski and Partlow 2012), when the pattern at SIHP includes low numbers of elements
from each region of the body. The element with the highest salmonid MAU in my sample
(the mesocoracoid, 3.5 MAU) is in fact from the pectoral region, but the salmonid
skeletal parts at SIHP are also somewhat scant.
While the salmonid skeletal parts recovered from SIHP are few and fragmentary,
the cypriniform fish skeletal parts data is much more robust and informative for
answering questions related to local catch. The preponderance of head and particularly
pectoral elements clearly shows that complete cypriniform fish, rather than only meaty
sucker or minnow fillets, were probably being brought to the house pit, and the small live
size estimates for many of the cypriniform vertebrae confirms that large, meaty fish were
not exclusively consumed. The head and pectoral-dominated skeletal parts reflect those
expected from fish caught locally, following the logic that fish otherwise intended for
transport were likely processed, with the fatty, more easily spoiled portions of the body
like heads probably being separated and/or consumed at the catch location (Lubinski and
Partlow 2012:230-231).
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Based on all available lines of evidence from SIHP, the salmon I interpret as
originating from the Columbia River, which today is almost 30 miles west of the house
pit at its closest. While it seems probable the salmon originated from the river due to their
habitat requirements and anadromous life cycle, the evidence suggests the whole fish
may have been transported to SIHP in some instances. However, the pattern of
procurement of suckers and minnows at SIHP seems to be more obvious. Considering
ethnohistory, habitat requirements, and skeletal parts, I interpret the cypriniform fish
remains at SIHP as representing local catch.

Conclusion
In summary, this thesis is the culmination of research on an important fish
assemblage that was first recovered 44 years ago. Cataloging the faunal assemblage in its
entirety was a truly herculean effort, but worth the energy. The pattern of cypriniform
fish dominance over salmonids at SIHP as indicated by Miss (1997) has now been
confirmed in each area of the house pit, and by both dry screening and flotation recovery
methods. The recovery of some cypriniform fish elements at SIHP was seen to be biased
by recovery method, with significantly higher proportions of vertebrae and lower
pharyngeals seen in the flotation samples compared to standard ¼” mesh screen. There
does not seem to be a pattern of density-mediated attrition exhibited by either the
salmonid or cypriniform bones at SIHP, and thus human activity is probably responsible
for the pattern of skeletal remains. While the criteria for a local catch interpretation of the
cypriniform fish are obviously met, it is unclear exactly what fishing activity is
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represented by the salmonid skeletal parts at SIHP. Additionally, the temporal position of
SIHP was confirmed to be Late Holocene as a result of the three new radiocarbon dates I
acquired.
The spread of people into inland locations of the Columbia Plateau and advent of
house pit occupations coincides with the Late Holocene (Andrefsky 2004; Miss 1997).
The evidence from SIHP and other sites suggests there would have been an abundance of
sucker and minnow habitat across the region, which may have enabled a more permanent
presence in these more isolated locations away from the river. The presence of salmon,
suckers, and minnows together, as well as the seasonal variation in the availability of
some of these fish (Wydoksi and Whitney 2003), is evidence that the house pit occupants
must have enjoyed economic security to some extent through such diversification of their
available fish resources.
We now know from sites like SIHP that fish such as tui chub and longnose sucker
probably enjoyed a wider distribution in Washington in the past. The combination of
multiple lines of evidence has enabled a solid interpretation of the cypriniform fish in my
sample as probable local catch and the salmon as having come from the Columbia River.
What is now known about the Sam Israel House Pit contrasts with what little is known
about other nearby fish assemblages that have never been analyzed, such as the
“probable” salmon bones at the Soap Lake site (45GR74; Osborn 1959) and the Mesa 36
site (45GR145), with its unidentified “small fish bones” (Lothson 1989:Table 9).
Out of all the sites used for comparison, SIHP has the highest numbers of
cypriniform fish, particularly suckers. While much larger samples of identified
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cypriniform bones were recovered at a few other Plateau sites, such as Marmes
Rockshelter (45FR50; Butler 2004b) and especially the Kirkwood Bar site in Idaho
(10IH699; Chatters 1997), SIHP is unique thus far in the middle Columbia River region
for its large analyzed cypriniform sample, a considerable portion of which was recovered
via flotation. It is interesting in the sense that intact sucker populations in the lower
Grand Coulee are unavailable for study today. The sucker remains at SIHP show that a
considerable amount of effort was put toward gathering resources from lacustrine and/or
tributary stream environments.
Questions concerning the function of the Sam Israel site can be answered to some
degree by this analysis but remain unclear. The cut and burned fish bones are direct
evidence of processing activities, but whether this processing had taken place inside the
house feature is not clear, as SIHP is merely their place of deposition. Considering Soap
Lake’s known ethnohistory of regional trade, the massive size of the faunal assemblage at
SIHP compared with anything known from the immediate region, and the exotic nature of
some of the artifacts, is it possible that the Sam Israel site itself, with its separate house
pit, campsite, and occupied mesa, was this ancient trading nexus that is mentioned in
ethnography? This is a difficult question which may never be answered, but an intriguing
possibility. It is not known how many people would have occupied the house pit at one
time, or if the feature was more used for food processing and storage. The recovery of
faunal specimens from outside of the feature is confusing, and its status as a house pit is
ultimately questionable. The similar radiocarbon dates between different levels of the
house pit feature suggest a single occupation.
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Opportunities for future research relating to this work are numerous. Given more
time, I would have wanted to compare the skeletal parts from SIHP to other large fish
assemblages on the Plateau that are further away, such as Marmes Rockshelter (45FR50),
reported by Butler (2004b). Other future comparisons using this assemblage could be
made with Campbell and Butler’s (2010) salmon-focused socioeconomic model. If I had
time, I would also have compared the distribution of fish remains within the house pit by
depth, to analyze any patterns. Future research on the history of Soap Lake through the
systematic recovery and analysis of sediment cores would be critical to furthering
interpretations of local fish catch at SIHP, and this is something I originally considered
pursuing as part of this thesis, had it been feasible. A paleontological analysis of Late
Pleistocene minnow remains recovered from Lake Bretz sediments as mentioned by
Landye (1973), and a survey for additional Lake Bretz fossil material in Grand Coulee,
could greatly enhance future interpretations of SIHP and other coulee sites with fish.
Given my lifelong interest in paleontology, this is a project I would pursue if I had
unlimited time and resources. The fish assemblage at SIHP also presents opportunities for
future genetic research of past suckers and minnow populations on the Columbia Plateau.
Beyond topics relating to fish, the Sam Israel site presents other opportunities for
faunal research. The assemblage includes sizeable artiodactyl and leporid components,
and some bird, reptile, and amphibian bones that have never been fully assessed. The
recovered Olivella and Dentalium shell beads invite future research on ancient
communication networks in Washington. The many modified bone artifacts at SIHP
probably hold enough analysis potential for their own thesis. There are also opportunities
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for research on non-faunal aspects of SIHP. The charcoal samples invite future botanical
research, and there is a large lithic assemblage at SIHP that was partly described by Miss
(1997), but which could be a good candidate for a future flake tool analysis or debitage
analysis.
It has been almost 44 years since any archaeological fieldwork has occurred at
SIHP. A future pedestrian surface survey to document its current integrity and map the
site using modern GPS and photography could be used to further interpretations of the
house feature and update the 45GR76 site inventory form. However, the Sam Israel site is
currently located on private property, which complicates such an endeavor.
This analysis has shown the research potential of faunal assemblages from around
the Columbia Plateau that have never been properly studied due to time, budget, or other
limitations. Our understanding of fishing on the Columbia Plateau has been biased
toward interpretations of salmon-dense sites along the river, so future research of sites
from much further inland, like SIHP, is needed to help fill in the gaps in our knowledge
and more fully appreciate the intricacies of past human land use across this geographic
region. The results of the salmon DNA analysis are hopefully the first of many
zooarchaeological fish DNA studies in the mid-Columbia Plateau region.
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APPENDIX A
1976 NEWSPAPER ARTICLE TRANSCRIPT

A good local current events summarization of the summer 1976 fieldwork at the
Sam Israel site is given in a newspaper article from the Grant County Journal dated
August 2, 1976 and authored by Bob Sheffels. The article is titled “Archaeologists dig
outside Soap Lake” (Sheffels 1976) and was received by Northwest Archaeological
Associates as a photocopy from possibly Washington State Parks or State Senator Nat
Washington. I have quoted the article here as an appendix because it is otherwise difficult
to obtain. The article is reprinted here with the written permission of Grant County
Journal Production Manager Kerry Moser, provided by email on June 18, 2020. The
photographs from the article have also been included, however they are somewhat grainy
in quality:

Two thousand years ago--Soap Lake.
“Nights are not as comfortable as they used to be. Not since the newcomers with
the strange language appeared.
“Now we look across the lapping waves of the mineral lake to see the newcomers’
campfires flickering in the distance and wonder…
“Who are these people? Will they bring violence?”
There is “good evidence” that tribes speaking a new language did move into the
Soap Lake area about 2,000 to 2,500 years ago, according to Dr. Manfred Jaehnig of
Central Washington State College (CWSC).
Jaehnig is heading an archaeology party digging a short distance north of Soap
Lake for Indian artifacts dating back 2,000 years. Whether violence accompanied the
newcomers’ entrance into the area is one of the questions the diggers are attempting to
answer.
Currently the dig-site is located on Sam Israel’s property near a bluff about a mile
east of Patti-O Park. The party will dig at a couple more sites after they finish there
before leaving the area August 27, Jaehnig said.
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The project is financed jointly by State Park and Recreation Funds and CWSC.
Anyone interested is readily invited to enroll in a class and join the 10 permanent party
members in working at the dig, according to Jaehnig.
Usually there are about three or four non-permanent class members working with
the regulars at the dig, Jaehnig said. The non-permanent people range from elementary
teachers from Wenatchee or the Tri-Cities, to high school students to housewives.
Last week, two Ephrata residents, Miss Marsha Kinney and Mrs. Beverly Dell,
were enrolled in the class. Miss Kinney is a student at Washington State University and
Mrs. Dell is a teacher of the deaf at Columbia Ridge School in Ephrata.
State Senator Nat Washington, who represents this area, was instrumental in
arranging for the party to dig in the Soap Lake area, Jaehnig said. Washington is expected
to be at the current site sometime Thursday, July 30, to do some digging.
What Washington will find, if anything, is a variety of arrowheads or spear points
and chips, which are the flakes resulting from the honing of an arrowhead.
Digging at the present site will probably not go deeper than two or three feet,
according to Jaehnig. Because soil accumulates so slowly in this area, anyone digging a
foot too far could find himself back 1,000 years past where he wants to be, Jaehnig said.
Work begins at 6 a.m. for the diggers and goes until it gets hot around 12:30 p.m.,
Jaehnig said. Many in the party take off for Sun Lakes State Park for a swim before going
back to work at 7 p.m. washing all the artifacts dug up during the day in the portable lab
mounted on the back of a truck. The cleaning takes until 9 p.m.
While the others dig, botanist Sandra Knapp, from the Pomona College in
California, studies the area plant life. She will compare the present varieties with any
charred plant remains found at the digging to learn if the plant ecosystem of the area has
changed much in the last 2,000 years.
Finding out what types of plants were around 2,000 years ago as well as how the
plants were used by the Indians helps in determining the lifestyle of the period, Jaehnig
said.
What position artifacts are in when they are found can also be important,
according to Jaehnig. For example, if dwellings at a site are found to be widely scattered,
a loose social organization without a strong leader is suggested, he said.
The whole picture must be pieced together before conclusions about pre-history
periods can be drawn, Jaehnig said. The surrounding area, the mixture of artifacts found
and previous knowledge have to be studied before any conclusions are drawn.
Does Jaehnig believe there may have been fighting in the area 2,000 years ago?
“Many scientists do not believe there was, but some of us are not so convinced,”
he said.
Though the original tribes, which spoke the Sahaptin language, and the incoming
Salish-speaking tribes were all hunters and gatherers instead of warriors, Jaehnig said he
sees some signs of conflicts before the more advanced Salish-speaking tribes gained
dominance over the originals.
The rock alignment on three mesas in the area within a mile of each other
suggests possible lines of defense to Jaehnig, he said.
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“Anytime newcomers come into an area someone is going to get ticked,” Jaehnig
philosophized.
A high spot is always an advantageous spot to fight from, and thin edges of rock
on the three mesas would have provided some extra protection for the defenders,
according to Jaehnig.
Projectile points such as arrowheads or spear points and chips have been found on
the mesas, Jaehnig indicated.
There could have been many reasons other than tribal skirmishes for the projectile
points on the mesas, Jaehnig allowed. Perhaps the projectile points were just left by deer
hunters, he theorized.
But Jaehnig finds it odd that projectiles are found primarily at mesas with rock
ridges which would be handy in providing defensive protection.
Any mesa could be used for hunting deer, he said.

Caption 1: Armando Gonzales, Moses Lake, an archaeology student at Central
Washington State College scrapes for arrowheads at the dig site.
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Caption 2: University of New Mexico graduate student, Jamie Alexander, sifts the dirt
through a screen to separate any artifacts that might be contained.
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Caption 3: Dr. Manfred Jaehnig, surveys the dig site. Jaehnig is in charge at the dig.
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APPENDIX B
OLSON’S (1997) SIHP FAUNAL SUMMARY
This is Table 1 from page F-5, reporting all the taxonomic identifications made by Deb
Olson from a partial sample of the bones recovered from 1976 excavations at the Sam
Israel Housepit.

159

APPENDIX C
RADIOCARBON DATING REPORT
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APPENDIX D
ANCIENT DNA ANALYSIS REPORT
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